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(57) Abstract 

Technical problem When communicating among two or more information processors which 
have a radio function, or it avoids RF-signal interference by the simple approach, the 
information processor with a radio function which can be reduced enough is realized. 
Means for Solution The information processor (10) of this invention is equipped with the 1st, 
the 2nd Radio Communications Department (12 13), and the communications-executive control 



function section (11). While 1st Radio Communications Department (12) is communicating, a 
communications-executive function part carries out the monitor of the 2nd communication link 
condition of Radio Communications Department (13), and adjusts the transmitting conditions of 
the radio receiver-transmitter of the 1st Radio Communications Department according to the 
communication link condition of the 2nd Radio Communications Department. A 
communications-executive function part increases the transmitted output power of the radio 
receiver-transmitter of the 1st Radio Communications Department, when the transmitted 
output power of the radio receiver-transmitter of the 1st Radio Communications Department 
does not tend to be reduced when the 2nd Radio Communications Department is going to 
connect, or when it is under connection, and the 2nd Radio Communications Department will 
not connect, or when it is not under connection. 



Claim(s) 

Claim 1 It is an information processor equipped with two or more communications departments 
which have a radio receiver-transmitter, respectively, and the supervisory-control function part 
which supervises and controls said communications department. Said supervisory-control 
function part When it is in the condition that at least one communications department in said 
two or more communications departments was connected The information processor which is 
what carries out the monitor of the communication link condition of one another 
communications department at least in said two or more communications departments to 
repetitive predetermined timing, and adjusts the transmitting conditions of the radio receiver- 
transmitter of the communications department which is in said condition of having connected, 
according to said communication link condition which carried out the monitor. 
Claim 2 It is an information processor equipped with the 1st and the 2nd communications 
department which have a radio receiver-transmitter, respectively, and the supervisory-control 
function part which supervises and controls said the 1st and 2nd communications department. 
Said supervisory-control function part When it is in the condition that said 1st communications 
department was connected, the monitor of the communication link condition of the 2nd 
communications department is carried out to said 1st the to repetitive predetermined timing. 
The started application relevant to said the 1st and communication link condition of the 2nd 
communications department which carried out the monitor, and connection of said 1st 
communications department, Or the information processor which is what adjusts the 
transmitting conditions of the radio receiver-transmitter of said 1st communications department 
according to the equipment data of said information processor and another information 
processor which is communicating through said 1st communications department. 
Claim 3 It is an information processor equipped with at least one communications department 
which has a radio receiver-transmitter, and the supervisory-control function part which 
supervises and controls said communications department. Said supervisory-control function 
part When it is in the condition that said one communications department is connected and of 
having connected at the time The information processor which is what adjusts the transmitting 
conditions of the radio receiver-transmitter of said one communications department according 
to the equipment data of said information processor and another information processor which is 
communicating through the started application relevant to connection of said one 
communications department, or said one communications department. 

Claim 4 It is an information processor equipped with at least one communications department 
which has a radio receiver-transmitter, and the supervisory-control function part which 
supervises and controls said communications department. Said supervisory-control function 
part When it is in the condition that said one communications department was connected, the 
monitor of the communication link condition of said one communications department is carried 
out to repetitive predetermined timing. The started application relevant to connection of said 
communication link condition which carried out the monitor, and said one communications 
department, Or the information processor which is what adjusts the transmitting conditions of 
the radio receiver-transmitter of said one communications department according to the 
equipment data of said information processor and another information processor which is 
communicating through said one communications department. 

Claim 5 It is the storage which stored the communications-executive control program for 
information processors. The; aforementioned information processor It is a thing equipped with 



two or more communications departments which have a radio receiver-transmitter, 
respectively, and a processor. The; aforementioned communications-executive control program 
When it is in the condition that at least one communications department in said two or more 
communications departments was connected to said processor The step which carries out the 
monitor of the communication link condition of one another communications department at 
least in said two or more communications departments to repetitive predetermined timing, ; 
storage which is what performs the step which adjusts the transmitting conditions of the radio 
receiver-transmitter of the communications department which is in said condition of having 
connected, according to said communication link condition which carried out the monitor. 
Claim 6 It is the storage which stored the communications-executive control program for 
information processors. The; aforementioned information processor It is a thing equipped with 
the 1st and the 2nd communications department which have a radio receiver-transmitter, 
respectively, and a processor. The; aforementioned communications-executive control program 
When it is in the condition that said 1st communications department was connected to said 
processor The step which carries out the monitor of the communication link condition of the 2nd 
communications department to said 1st the to repetitive predetermined timing, The started 
application relevant to said the 1st and communication link condition of the 2nd 
communications department, and connection of said 1st communications department, Or the 
storage which is what performs the step which adjusts the transmitting conditions of the radio 
receiver-transmitter of said 1st communications department according to the equipment data of 
said information processor and another information processor which is communicating. 
Claim 7 It is the storage which stored the communications-executive control program for 
information processors. The; aforementioned information processor It is a thing equipped with 
at least one communications department which has a radio receiver-transmitter, and processor. 
The; aforementioned communications-executive control program When it is in the condition that 
said one communications department is connected to said processor and of having connected at 
the time It responds to the equipment data of said information processor and another 
information processor which is communicating through the started application relevant to 
connection of said one communications department, or said one communications department. 
The storage which is what performs the step which adjusts the transmitting conditions of the 
radio receiver-transmitter of said one communications department. 

Claim 8 It is the storage which stored the communications-executive control program for 
information processors. The; aforementioned information processor It is a thing equipped with 
at least one communications department which has a radio receiver-transmitter, and processor. 
The; aforementioned communications-executive control program When it is in the condition that 
said one communications department was connected to said processor The step which carries 
out the monitor of the communication link condition of said one communications department to 
repetitive predetermined timing, The started application relevant to connection of said 
communication link condition which carried out the monitor, and said one communications 
department, Or the storage which is what performs the step which adjusts the transmitting 
conditions of the radio receiver-transmitter of said one communications department according 
to the equipment data of said information processor and another information processor which is 
communicating. 



Detailed Description of the Invention 
OOOl 

Field of the Invention About an information processor with a radio function, or this invention 
has the built-in Radio Communications Department especially, it relates to an information 
processor like the type with which a radio card is inserted in a card slot, for example, PC. 
0002 

Background of the Invention The notebook moid personal computer (PC) which has the 
radio function or wireless transceiver (transceiver) function which will communicate with various 
peripheral devices (device) in these several years has been developed. The usual 
interconnection cable which connects between mobile computing devices, such as PC, its 
peripheral device, or PDA, is replaced by the radio function. Typically, radio between peripheral 
devices like PC, a digital camera, a scanner, or a printer is performed according to short 
distance radio specification like the Bluetooth (Bluetooth) specification. The Bluetooth 



specification is the short distance radio specification which Ericsson (Ericsson), IBM, Intel 
(Intel), Nokia (Nokia), and Toshiba Corp. developed jointly. By the Bluetooth specification, the 
2.4g.gahertz band (2.402-2.480GHz) called an ISM (Industrial, Scientific and Medical) band is 
used, Power Klas 1-3 (mW 1 ,mW 2.5 , lOOmW) is specified, and the short distance of the 
range of about 10m - about 100m thru/or a middle distance communication link are possible 
according to the class. By the specification, a GFSK modulation and a frequency-hoppinq 
method are used. PC and the peripheral device have one radio receiver-transmitter 
respectively. ' 

0003 PC which has the radio function which communicates with another PC or an another 
7° rm f !° n management system on the other hand through various networks (base transceiver 
station) ,ke the wireless LAN which communicates by the spread spectrum direct sequence 
method (the DBPSK modulation, DQPSK modulation) or frequency-hopping method (GFSK 
modulation) of for example, a use frequency a band of 2.4GHz (2.40-2.497GHz) like mobile 

phmT^ 31 ^ n etW °Ji S / SUCh aS PDC (a cellular P hone ' Personal Digital Cellular), PHS, and 
CDMA, which follows ** (specification), for example, an IEEE802.il specification, again also 
exists. Typically, as such a network, the wireless LAN which is suitable for high-speed-data 
transmission in a building or office is used, and data transmission is performed using PDC PHS 
or a CDMA mobile unit through a mobile communication network on the outdoors The sin'qle ' 
radio receiver-transmitter corresponding to one in an above-mentioned radio method is inserted 
in the usual notebook mold PC by the interior in the form of a wireless card ~ 

?nu°f tra ^ mi "l d P ° wer contro1 betwee " the base station in a mobile radio communication 
link and a mobile station is indicated by JP,5-75484,A exhibited on March 26, 1993 of Mr Shin- 
ichi Ichitsubo. In transmitted power control of this reference one station Detect the received 
power of the RF signal transmitted from the station of another side, and it is conveyed by the 
RF signal, and receives and restores to the transmitted power value of the station of another 
side. The transmitted power value of a local station is calculated from the received power and 
transmitted power value of the station of another side, and the minimum received-power value 
the transmitter power of a local station is controlled, and the transmitted power value of the 
local station is transmitted to the station of another side by the RF signal When it 
communicates on the other hand on the frequency from which a base station and a mobile 
station differ, and a mobile station stops and propagation losses differ between transmission 
and reception, feedback control by which one station transmits transmitted power degree 
desired value to the station of another side again according to the received power is performed 
However, in this transmitted power control, it does not pass to have one radio receiver- 
transmitter (transceiver), but a mobile station needs to perform excessive processing also to 
the known various communication link conditions between known radios receiver-transmitter 
needs to set up transmitting conditions, and cannot respond to the communication link 
condition of changing, quickly. 

0005 The approach and equipment which carry out the protocol which controls the transmitter 
power in wireless LAN are indicated by JP,7-87093,A (it corresponds to the United States patent 
loo^ m" T I n T ber 912 ' 527 for which ^ a PPlied on July 13, 1992) exhibited on March 31, 
1995 of Mr. Raphael Lorn. In transmitter power control of this reference, the transmitter of the 
1st node transmits the transmitter radiated power level of self to the receiver of the 2nd node 

in initiation of a protocol in the specific field in a data packet at the beginning. The receiver of 
the 2nd node receives the transmitter radiated power level, measures the quality of an input 
signal and transmits it to the transmitter of the 1st node in the specific field in a data packet by 
making the calculated proposal transmitter radiated power level or receiving signal quality 
measured value into a feedback signal. The transmitter of the 1st node receives a feedback 
signal, calculates it from the measured value according to the proposal, and adjusts the 
transmitter radiated power level of self. However, it is necessary to perform excessive 
processing also to the known various communication link conditions between two or more 
known radios receiver-transmitter, and to set up transmitting conditions, and cannot respond to 
the communication link condition of changing, quickly in this transmitted power control 

0006 the plurality for radiocommunicating with other indoor PCs, two or more peripheral 
devices, or a network (a mobile communication network access point (a base station AP) or 
wireless LAN access point) in the future - difference - since the radio-receiver-transmitter 
module was built in the body of PC or was inserted in the form of a card, the artificer has 
recognized it as two or more radio-receiver-transmitter modules approaching mutually, and 
probably being arranged in that case. Moreover, if it might be carried out to coincidence in the 



location which PC which makes one group, the radio between the peripheral device, and PC 
which makes another group and the radio between the peripheral device approached indoors, 
the artificer will have recognized. Furthermore, such two or more radio-receiver-transmitter 
modules will be prepared not only in the notebook mold PC but in PC or the information 
processor of the desktop mold PC, the handheld computer mold PC, and others. If two or more 
radios receiver-transmitter were built in the body of PC, and the transmitter-receiver would 
approach more mutually and it will be arranged in the future, the artificer will have recognized. 
Furthermore, if information processors, such as a slave peripheral device equipped with the 
short distance radio receiver-transmitter according to the Bluetooth specification, were probably 
arranged and used for each equipment from Master PC by the distance or the location where a 
proper is different from each other, the artificer will have recognized. 

0007 an information processor for example, with the especially small notebook mold PC etc. — 
setting — difference — if two or more radios receiver-transmitter are prepared and it 
communicates to coincidence, the transmitting RF signal from the transmitter of at least one PC 
radio receiver-transmitter will interfere in another RF-signal reception which should be received 
by the receiver of other PC radios receiver-transmitter substantially — ********** (jt blocks 
substantially) — ** - the problem to say is produced. Since small information processors, such 
as the notebook mold PC, have a small dimension configuration (DIMENSHONZU), even if they 
detach two or more radio receiver-transmitter and each antenna of each other as possible in 
the equipment, they may fully be unable to reduce channel to channel interference. Moreover, 
since various devices exist in near mutually, the transmitting RF signal of one device may 
interfere in RF-signal reception of other devices. It is better to, make received power in a device 
more as possible high within the limits of specification on the other hand, in order to make 
communicative dependability high. 

0008 When performing radio among two or more information processors which have a radio 
function, respectively, or the main purpose of this invention avoids channel to channel 
interference or cochannel interference by the simple approach, it is realizing the information 
processor with a radio function which can be reduced enough. 

0009 

Summary of the Invention According to one description (side face) of invention, the 
information processor is equipped with two or more communications departments which have a 
radio receiver-transmitter, respectively. When it is in the condition that at least one 
communications department in two or more communications departments was connected, the 
supervisory-control function part of the information processor carries out the monitor of the 
communication link condition of one another communications department at least in two or 
more of the communications departments to repetitive predetermined timing, and adjusts the 
transmitting conditions of the radio receiver-transmitter of the communications department 
which is in the condition of having connected, according to the communication link condition 
which carried out the monitor. 

0010 According to another description of invention, the information processor is equipped with 
the 1st and the 2nd communications department which have a radio receiver-transmitter, 
respectively. When it is in the condition that the 1st communications department was 
connected, the supervisory-control function part of the information processor The monitor of 
the communication link condition of the 2nd communications department is carried out to the 
1st the to repetitive predetermined timing. According to the 1st, the communication link 
condition of the 2nd communications department, and the equipment data of the started 
application relevant to connection of the 1st communications department, or the information 
processor and another information processor which is communicating, the transmitting 
conditions of the radio receiver-transmitter of the 1st communications department are adjusted. 

0011 According to still more nearly another description of invention, the information processor 
is equipped with at least one communications department which has a radio receiver- 
transmitter. The supervisory-control function part of the information processor adjusts the 
transmitting conditions of the radio receiver-transmitter of the one communications department 
according to the equipment data of the started application relevant to connection of the one 
communications department, or the information processor and another information processor 
which is communicating, when it is in the condition that the one communications department is 
connected and of having connected at the time. 

0012 According to still more nearly another description of invention, the information processor 



is equipped with at least one communications department which has a radio receiver- 
transmitter. When it is in the condition that the one communications department was 
connected, the supervisory-control function part of the information processor The monitor of 
the communication link condition of the one communications department is carried out to 
repetitive predetermined timing. According to the communication link condition which carried 
out the monitor, and the equipment data of the started application relevant to connection of the 
one communications department, or the information processor and another information 
processor which is communicating, the transmitting conditions of the radio receiver-transmitter 
of the one communications department are adjusted. 

0013 According to still more nearly another description of this invention, the communications- 
executive control program for information processors (recorded on the record medium) stored 
in the storage When it is in the condition that at least one communications department in two 
or more communications departments of an information processor was connected The step 
which carries out the monitor of the communication link condition of one another 
communications department at least in two or more communications departments to repetitive 
predetermined timing, The processor of an information processor is made to perform the step 
which adjusts the transmitting conditions of the radio receiver-transmitter of the 
communications department which is in the condition of having connected, according to the 
communication link condition which carried out the monitor. 

0014 According to still more nearly another description of this invention, the communications- 
executive control program for information processors stored in the storage The step which 
carries out the monitor of the communication link condition of the 1st and the 2nd 
communications department of an information processor to repetitive predetermined timing 
when it is in the condition that the 1st communications department of an information processor 
was connected, The started application relevant to the 1st, the communication link condition of 
the 2nd communications department, and connection of the 1st communications department, 
Or the processor of an information processor is made to perform the step which adjusts the 
transmitting conditions of the radio receiver-transmitter of the 1st communications department 
according to the equipment data of the information processor and another information 
processor which is communicating. 

0015 According to still more nearly another description of this invention, the communications- 
executive control program for information processors stored in the storage When it is in the 
condition that the one communications department of an information processor is connected 
and of having connected at the time The processor of an information processor is made to 
perform the step which adjusts the transmitting conditions of the radio receiver-transmitter of 
the one communications department according to the equipment data of the started application 
relevant to connection of the one communications department, or the information processor 
and another information processor which is communicating. 

0016 According to still more nearly another description of this invention, the communications- 
executive control program for information processors stored in the storage The step which 
carries out the monitor of the communication link condition of the one communications 
department to repetitive predetermined timing when it is in the condition that the one 
communications department of an information processor was connected, The started application 
relevant to connection of the communication link condition which carried out the monitor, and 
its one communications department, Or the processor of an information processor is made to 
perform the step which adjusts the transmitting conditions of the radio receiver-transmitter of 
the one communications department according to the equipment data of the information 
processor and another information processor which is communicating. 

0017 According to the information processor and the radio control approach of this invention, 
in the information processor which has two or more radio functions, when performing radio 
among two or more information processors which have a radio function, respectively, or it 
avoids RF-signal interference by the simple approach, it can decrease enough. 

0018 

The desirable operation gestalt of invention each to which drawing 1 carries out 
application mounting (in play MENTO) of the equipment and the approach of an operation 
gestalt of this invention — difference — the appearance of arrangement of two or more 
information processors which have a radio function is shown. A personal computer (PC) 1 is 
inserted in the form of the wireless card 101 which contained two or more wireless radios or 
transmitter-receivers (transceiver) for communicating with two or more information processors 



in the form of the module combined with antennas 111-114, respectively, or contained the 
antenna. PCI minds the wireless module or card of the Bluetooth specification conformity for 
example, for example, being the same — wireless radios -- having -- a digital camera -- (-- 
DC --) - five - or -- facsimile apparatus (FAX) or - a printer - (-- PR --) - six like -- a 
peripheral device (device) - or between information management systems like the electronic 
notebooks PDA4 or PC3 which have the same wireless radios --; wireless LAN card or a module 
- minding - between the wireless LAN access points (AP) 7 --; or PDC (a cellular phone --) 
of mobile communication network mobile station (mobile station) specification conformity 
According to a predetermined communications protocol, data transmission and reception are 
performed between the mobile communication network access points (AP) 8 through Personal 
Digital Cellular, PHS, a CDMA module, or a card. Although the notebook mold PC was illustrated 
as an example of PCI, the desktop mold PC, the handheld computer mold PC, or other 
information management systems are sufficient as PCI, without being limited to this. Moreover, 
peripheral devices 5 and 6 and information management systems 3 and 4 may also be 
equipped with two or more wireless radios. The wireless radios of information management 
systems 1, 3, 4, 5, and 6 should just have a hardware configuration as roughly shown for 
example, in drawing 2 A. Drawing 2 B shows the usual data flow in the Radio Communications 
Department containing the baseband section and the wireless module of drawing 2 A, and the 
signal-processing section (processor). 

0019 In this operation gestalt, the address of each proper is beforehand set to information 
management systems 1-7 at the time of install. Information management systems 1-7 have the 
Radio Communications Department for mutual radio. Moreover, information management 
systems 1, 3, and 4 may have the Radio Communications Department for communicating with 
the mobile communication network access point (AP) 8, and each telephone number. Control of 
the sense (directivity) of the transmitter amplifier gain by the communications-executive 
control function of each device, the attenuator magnitude of attenuation (attenuance), antenna 
gain, or a directional antenna can adjust the transmitted power of the radio receiver-transmitter 
of the short-distance Radio Communications Department of the gestalt of the built-in module in 
the information management system, or a card, the wireless LAN communications department, 
and/or the mobile communication network mobile station (mobile station) communications 
department. 

0020 In the 1st operation gestalt the short-distance Radio Communications Department i of an 
information management system As opposed to the communications department j of other 
devices (communications-partner device) which are, other devices, i.e., communications 
partner, which should communicate according to Power Klas 3 of the Bluetooth specification, 
corresponding to each office environment and installation The high transmitted power Hi (one) 
of each device wireless section equal to the lmW (about 10m of communication ranges) 
of the maximum transmitted output power or i lower than it, or Hi and j (plurality), Each 
at least one low transmitted power Li and j (Li, j<Hi, Hi, j;Li 1 , Li 2 , -) lower than the high 
transmitted power may be set up (i shows the communications department of a self-device and 
j shows the communications department of a communications-partner device). Each 
transmitted power Hi of information management systems 1-6 or Hi and j, and Li and j are the 
set points in the signal-processing section (processor) which a user can set up according to the 
operating environment of each device, for example in the transmitted power setting mode of a 
radio supervisory-control program. 

0021 A user lets a setting mode screen pass in PCI, and inputs an available application 
program name or an available equipment data into data transmission and reception. The default 
(an example, the lmW of the maximum transmitted power) of transmitted power is corrected 
and inputted by keyboard grabbing. By it Equipment datas, such as a type of the application 
program (for example, data synchronous program) used for data transmission and reception, or 
a communications-partner device, or a communication link type (specification), What is 
necessary is just to set up the relation between the transmitted power Hi to the 
communications-partner device communications department j or Hi and j, and Li and j from the 
PCI communications department i corresponding to it. The look-up table showing the relation 
between the transmitted power Hi, and Li and j should just be generated by it. the equipment 
data of an application program or a communications-partner device, and Moreover, a 
user may operate a key or a switch, and may set up each device, or may be made to set up 
remotely the transmitted power Hi to the communications department j of another device from 
the communications department i in each of peripheral devices 5 and 6 and an information 



management system 4 or Hi and j, and Li and j in a master PC 1 to the slave peripheral devices 
5 and 6 and an information management system 4 by radio after install. However, PCI may 
function as a master/a slave (compound), for example, when the distance to PR6 from PCI is 
3m In consideration of the distance of the furthest communications-partner device and 
^ m ™ Cat ' Ve de P endabilit V/ h 'gh transmitted power H12 of the communications department 
12 of PCI is set to lmW. 12 and 62 are set to O.lmW. the low transmitted power L to the 
communications department 62 of PR6 of the PCI communications department 12 -- the low 
transmitted power as opposed to / in consideration of the distance of the furthest 
communications-partner device PC 3, and communicative dependability, set high 
!u an »!T , " e l d power H62 of the PR6 communications department 62 to 0.5mW, and / 
the PCof the PR6 communications department 62 (inside of PR60 of drawing 10 ) 1 
communications department 12 L -- it is good also considering 62 and 12 as O.lmW The 
Radio Communications Department of PCI and PR6 may enable it to set it as high level Hi and i 
which is different according to distance with a communications-partner device also about high 
transmitted power like the case of the low transmitted power Li and j (for example, H12 
62 — H62, 12= 0,5mW). ' 

0022 As the alternative configuration, a user sets to the device communications department i 
instead of carrying out the direct input of the setting transmitted power Hi or Hi and j, and Li 
and j. The distance from the device communications department i to the communications 
department j of another device is inputted through a setting mode screen. The operating 
environment of each device by which the signal-processing section was set up by the user The 
transmitted power Hi which corresponds from the distance according to (for example the 
parameter n in formula (1) which is the after-mentioned) or Hi and j, and Li and j are calculated 
and generated The equipment data of an application program or a communications-partner 
device, The look-up table which matches the relation between the transmitted power Hi, and Li 
and j may be made to be generated, distance, and 

0023 the case where other devices (communications-partner device) whose PCsl are the 
communications partners in this time in the operation gestalt of this invention are one device 6 
for example, PR, - the high transmitted power H12 or H - 12 and 62 - transmitting - the ' 
communications department 62 of the device PR 6 - the high transmitted power H62 or H - it 
transmits to PCI by 62 and 12. When PCI needs to communicate after that to other two or 
more devices (for example, PR6 and AP7) and coincidence, PCI So that interfere substantially 
and there may be nothing to one (for example, 17R) reception of receiving RF signals 13R-18R 
from transmitting origin with another transmitting RF signals 13T-17T (16T) to the one 
jK an D^ iSSi ° n P ' aCe (PR6) (blockin 9 substantially) L which corresponds the transmitted power of 

?! } "■ corrects to 12 and 62 - moreover, the transmitting RF signal (for example, 16R) of 
other devices PR 6 does not interfere in PCI substantially at reception of another RF signal (for 
example, communication link between PC3 and DC5) in which PCI does not participate - as - 
«« e , t , ra ^ Sm ' tted P ° wer of other devices PR 6 -- L - you may make it correct to 62 and 12 

0024 Drawing 3 is drawing which illustrates the configuration of each equipment of the 1st 
operation gestalt of this invention. The 1st information processor 10, 2nd information processor 
20, and 3rd information processor 30 are illustrated in the form of the block diagram by 
drawing 3 . It is the notebook mold personal computer (PC) 1 of drawing 1 , and the 1st 
information processor 10 has the signal-processing section or a processor 11 including a 
communications-executive control (supervisory and control) function, the one short distance 
Radio Communications Department 12, and the one mobile station long distance Radio 
Communications Department 13 for mobile communications (PDC). The signal-processing 
section is the usual information processing section of PC which consists of a CPU, a ROM RAM 
etc. You may be the facsimile apparatus connected to PDA4 or the telephone lines such 'as ' 
another PC3 of drawing 3 , and an electronic notebook, and the 2nd information processor 20 
has the signal-processing section 21 and the at least one short distance Radio Communications 
Department 22 including a communications-executive control function. The 3rd information 
processor 30 is access points (for example, AP8 of drawing 1 ), such as PDC, PHS or CDMA 
and has the plural circuit Radio Communications Department 32. The short-distance Radio ' 
Communications Department 12 and 22 is a built-in wireless module which performs the 
communication link in about 10m range by lmW of Power Klas's 3 maximum output for 
example, according to the Bluetooth specification. Here, although the communications- 
executive control function section of each information processor was constituted as one function 
of the signal-processing section which also combines the usual PC information processing and 



performs it, you may constitute as a communications-executive control section separate from 
the usual PC information processing section. This operation gestalt is hereafter explained about 
the electronic notebook PDA 20 as the notebook mold PC 10 and the 2nd information processor 
as the 1st information processor. 

0025 Drawing 4 A, 4B and 4C, drawing 5 , and drawing 6 are the flow charts containing the 
communication procedure of the Bluetooth specification of an outline for explaining the 
procedure of supervising and adjusting the send state of the communications department of the 
whole in PC performed by the signal-processing sections 11 and 21 and the Radio 
Communications Department 12 and 22 including a communications-executive control function 
according to this invention (adaptation-izing). First, with reference to drawing 3 and drawing 4 
A, the case where PC10 which is the 1st information processor starts the communication link 
with PDA20 which is the 2nd information processor is explained. In step 301, the signal- 
processing section 11 of PC10 starts the program for synchronizing with PDA transfer data, 
such as the synchronous program for taking the synchronization with PDA20 for data transfer, 
i.e., a schedule, todo (what should be carried out, work), a memorandum, the address, and a 
telephone directory. In step 302, PC signal-processing section 11 can be judged that a 
communications-partner device is PDA from the name of the started application program (data 
synchronous program) for performing data transfer between PC10 and PDA20, the parameter 
with which the program is related, or a destination I/O address. In step 303, PC signal- 
processing section 11 supplies the data link connection initiation demand (connection request) 
to PDA20 to the PC communications department 12. 

0026 In step 304, the PC communications department 12 answers the connection initiation 
demand of the signal-processing section 11, and transmits a connection-request signal to the 
communications department 22 of destination I/O address 20, i.e., PDA. The transmitted power 
of the PC communications department 12 at this time is set up so that it may be preferably set 
to the high level Hi of a communications department initial state, or Hi and j (only henceforth 
H) (for example, lmW), and in that case, that what is necessary is just to transmit with the 
high transmitted power Hi when the communications department of a communications-partner 
device cannot be distinguished or determined, when the communications department j of a 
communications-partner device can determine, it may be set as the high transmitted power Hi 
and j. It may be set up so that it may be set to the level H at the time of the last connection 
termination to the PDA communications department 22, or Li and j (for example, O.lSmW) as 
the alternative configuration. Subsequently, in step 305, if the connection-request signal is 
received, the PDA communications department 22 supplies a connection request to the PDA 
signal-processing section 21, the PDA signal-processing section 21 will answer receipt of a 
connection request, and will supply connection authorization to the PDA communications 
department 22, and the PDA communications department 22 will transmit a connection 
enabling signal to the PC communications department 12 again, the gestalt as the PC 
communications department 12 with the same transmitted power of the PDA communications 
department 22 at this time - the PDA itself — judging you may set up - also in-such a case 
() Or although it sets up so that it may be preferably set to high-level H (for example, 0.5mW) 
of a communications department initial state also when PC supervisory-control function which is 
mentioned later adjusts the transmitted power level of the PDA communications department 22 
You may set up so that it may be set to the level H or L (for example, O.lSmW) at the time of 
the last connection termination to the PC communications department 12. By transmission of 
this connection enabling signal, the data link connection between the two communications 
departments 12 and 22 according to a handshake (SCO or ACL link) is established. In step 306, 
the PC communications department 12 will supply a data Request to Send to PC signal- 
processing section 11, if a connection enabling signal is received from the PDA communications 
department 22. Subsequently, PC signal-processing section 11 and the PC communications 
department 12 perform step 307. 

0027 Steps 307 and 308 are the data transceiver procedures between PC10 and PDA20 in 
which it expressed collectively (comprehensively). Setting to step 307, PC signal-processing 
section 11 starts the synchronization of specific data, such as a schedule, todo, a 
memorandum, the address, and a telephone directory. Subsequently, the PC communications 
department 12 starts the data transmission which transmits such specific data to the PDA 
communications department 22. Answering it, in step 308, the PDA communications 
department 22 starts reception of the data. In step 307 however, PC signal-processing section 
11 Require that equipment datas, such as a type (a model, form) (PDA) of the device or a 



communication link type, should be transmitted to the communications-partner device 20 
before transmission of the specific data, and it sets to step 307. The demand may be answered 
and the PDA signal-processing section 21 may transmit the demanded equipment data of the to 
PC signal-processing section 11 through the PDA communications department 22 and the PC 
communications department 12. In steps 307 and 308, the packet time-slot transfer control 
protocol which includes an error collection at the period of the data transmission between PC10 
and PDA20 according to the Bluetooth specification between the two communications 
departments 12 and 22 is performed, and a communications control signal is also transmitted 
and received. Conversely, when there are data which should be transmitted to PC10 from 
PDA20, the demand of PC signal-processing section 11 or the PDA signal-processing section 21 
can be answered, and data can be transmitted to PC signal-processing section 11 through the 
PDA communications department 22 and the PC communications department 12 from the PDA 
signal-processing section 21. 

0028 If it is judged whether it is the timing which should supervise the communication link 
condition of PC in step 309, and should adjust transmitting conditions to the period of the data 
transmission and reception in step 307 and it becomes the timing, a procedure (procedure) 
progresses to step 310 for the following communications executive and adjustment, and after 
performing step 310, it will return to step 307. What is necessary is for the timing which 
progresses to step 310 to consider as the timing which continues after initiation of the data 
transmission and reception by the PC communications department 12 in step 307 at first, and 
just to let 2nd henceforth be the timing after the predetermined time delay (for example, 2 
seconds) after a procedure returns from step 310 to step 307 last time. As the alternative way, 
you may generate in the time interval for 3 seconds periodically, or the predetermined timing 
for every packet transmission in the transmission control procedures in step 307 and step 308, 
for example, timing, the timing for every time slot of a predetermined number, etc. are 
sufficient as the timing of the 2nd henceforth. 

0029 In step 310, PC signal-processing section 11 (communications-executive control function) 
supervises the communication link condition of the communications departments 12 and 13 of 
PC10, and adjusts the transmitting conditions of the PC Radio Communications Department 12 
if needed so that interference may not be given to reception of the RF signal of another Radio 
Communications Department 13 in PC10. The detail of step 310 is shown in drawing 4 B. first, a 
******** that the connection request to another communications department 13 in 
PC10 recognizes current existence of the PC signal-processing section 11 
(communications-executive control function) in step 320 (is connection establishment 
therefore expected in a short time or not?) -- or the communications department 13 judges 
whether it is in the condition that current connection was made (is be / it it under 
connection?). In being in the condition that the connection request existed or it was connected, 
in step 321, PC signal-processing section 11 judges further whether the transmitted power of 
the PC communications department 12 is high-level H. When it is not high-level H, a procedure 
returns to step 307 of drawing 4 B, and continues a data synchronization and data transmission 
and reception. 

0030 When it is judged that the transmitted power of the PC communications department 12 is 
high-level H in step 321 of drawing 4 B In the following step 322 the signal-processing section 
11 From equipment datas, such as a device type of the communications-partner device 
memorized or it received from running application programs (a name, a parameter, or address) 
The communications-partner device PDA 20 or its PDA communications department 22 judges 
whether it is a short-distance special-purpose machine (according to the Bluetooth 
specification). When it is not a short-distance special-purpose machine (for example, 
communications department 32 for mobile communications of AP30 of drawing 3 ), a procedure 
returns to step 307. When it is a short-distance special-purpose machine, in order to decrease 
enough the interferential action (electric-wave interference) to the receiving RF signal of the PC 
communications department 13 in step 324, the signal-processing section 11 determines the 
distance from the device to from the equipment data of the communications-partner 
device PC10 from a running application program, and determines low transmitted power level L 
(for example, 0.15mW) corresponding to the distance. The distance is beforehand set up by the 
user for every device in consideration of the anticipated-use condition of a communications- 
partner device, or arrangement. Subsequently, the signal-processing section 11 adjusts the 
sense of the variable attenuator magnitude of attenuation, transmitting amplifier gain, antenna 
gain, or an antenna etc. through a control signal through data, and reduces transmitted power 



to L (for example, 0.15mW). The signal-processing section 11 should just determine the 
transmitted power level Li and j (for example,mW 0.1 ,mW 0.15 ,mW 0.3 , --) which 
corresponds from the equipment data of the communications-partner device from a running 
application program with reference to the look-up table with which the relation between 
equipment datas, such as an application program (the name, the parameter, or address) or a 
device type set up as mentioned above, distance, and low transmitted power is matched in that 

C3SS. 

0031 On the other hand, or the connection request to another PC communications department 
12 does not exist in step 320, when it is not connected, in step 325, it is judged for transmitted 
power whether they are that it is low L (or LI, L2 -, or Ln) or under high-level H (<H) When it 
is low L, in order to raise the dependability of the communication link by the PC 
communications department 12 (for example, a data error rate is made low), in step 326 PC 
signal-processing section 11 requires PC signal-processing section 11 as returning the PC 
communications department 12 transmitted power at high-level H. According to a 
^mmunications-partner device, the high transmitted power Hi and j (for example,mW 1 7 mW 
0.7 0.5mW) may be determined like the case of low transmitted power. A procedure returns 
to step 307 after step 324. Answering it, the PC communications department 12 adjusts the 
sense of for example, the variable attenuator magnitude of attenuation, transmitting amplifier 
gain, antenna gain, or an antenna etc., and returns transmitted power to high-level H (for 
example, lmW) Subsequently, a procedure returns to step 307. When transmitted power is not 
a low in step 325, a procedure returns to step 307. 

0032 Even if step 309 and step 310 (namely, the tetraethylpyrophosphates 320-326 of drawing 
4 B and drawing 4 C of a partial alternative configuration explained later) of drawing 4 A for 
communications-executive control are performed in parallel to data transmission and reception 
of step 307 (to coincidence), they may be performed in the form where the transceiver 
procedure of the data transmission and reception is interrupted. Steps 309 and 310 (namely 
steps 320-316) for communications-executive control are no longer called with the data 
transceiver termination (cutting, De Dis connection) in steps 307 and 308 

0033 Although PC signal-processing section 11 judged the condition about connection of 
another communications department 13 in PC10 at step 320 of drawing 4 B, the receiving 
signal quality of the communications department 13 is judged in drawing 4 C of the alternative 
configuration. In this alternative configuration, PC signal-processing section 11 
(communications-executive control function) collects beforehand the receiving signal qualities 
(for example, the data error rate of the input signal of the communications department 13 or 
occurrence frequency of ACK/NACK transmitted by the communications department 13 
(response)) which are in the condition of the receiving RF signal of the transmitter-receiver of 
that communications department 13 before that at the period of step 307 of drawing 4 A 
(monitor). It judges whether it is in the condition that another communications department 13 
was connected in step 330 of drawing 4 C now after step 309, when it is not connected it 
progresses to step 325 of drawing 4 B, and when it is in the condition that it was connected, on 
the other hand, in step 331 the receiving signal quality judges more than a permissible level 
and how (is it permissible?! further. It progresses to step 321 of drawing 4 B at the case (it is 
nonpermissible) of under a permissible level. On the other hand, since the receiving signal 
quality of the PC communications department 13 means that there is no RF-signal interference 
to the communications department 13 substantially in more than (it is permissible) a 
permissible level, it returns to step 307. 

0034 Next, with reference to drawing 5 , the case where the communication link with PC10 is 
conversely started from the direction of PDA20 is explained. First, in step 421, the signal- 
processing section 21 of PDA20 supplies the connection request to PC10 to the PDA 
communications department 22, and, subsequently to PC10, the PDA communications 
department 22 transmits a connection-request signal. In step 422, if the PC communications 
department 12 receives the connection-request signal, a connection request will be supplied to 
PC signal-processing section 11, receipt of the connection request is answered, and PC signal- 
processing section 11 supplies connection authorization to the PC communications department 
12, and transmits a connection enabling signal to PDA20 again through the PC communications 
department 12. Thereby, connection between PDA20 and PC10 according to a handshake is 
established. In step 423, the PDA communications department 22 will supply connection 
authorization to the PDA signal-processing section 21, if a connection enabling signal is 
received. In step 424, the PDA signal-processing section 21 answers receipt of the connection 



authorization, the data Request to Send to PC10 is supplied to the PDA communications 
department 22, and, subsequently to PC10, the PDA communications department 22 transmits 
a data Request-to-Send signal. In step 425, the PC communications department 12 will supply 
a data Request to Send to PC signal-processing section 11, if a data Request-to-Send signal is 
received. In step 426, the signal-processing section 11 of PC10 answers receipt of a data 
Request to Send, is the gestalt same with having mentioned above, and starts the synchronous 
program for taking PDA20 and a synchronization for data transfer. In step 427, PC signal- 
processing section 11 is the gestalt same with having mentioned above, and may judge that a 
communications-partner device is PDA from the started application program for performing data 
transfer between PC10 and PDA20. Then, the procedure of PC10 and PDA20 performs steps 
307-310 (steps 320-327 of drawing 4 B or partially steps 330-331 of drawing 4 C) of drawing 4 
A. In this case, the sending agency address of the connection-request signal from PDA20 can be 
used for PC signal-processing section 10 instead of an above-mentioned destination address, 
and it may judge a communications-partner device by it. 

0035 Although the PDA signal-processing section 21 (communications-executive control 
function) may adjust the transmitted power of the communications department 22 of self the 
same gestalt as PC signal-processing section 11 , PC10 may order PDA20 and may make 
the transmitting condition adjust. Next, the case where PC10 makes the transmitting condition 
adjust to PDA20 is explained with reference to drawing 6 . When it is judged that the 
communications-partner device PDA 20 or its communications department 22 is a short- 
distance special-purpose machine in step 322 of drawing 4 B, it is required through the 
communications department 12 that PC signal-processing section 11 should reduce transmitted 
power to PDA20 in step 531 of drawing 6 at lows Lj and i while performing step 324. In step 
531, receipt of the demand through the communications department 22 is answered, and the 
PDA signal-processing section 21 reduces the transmitted power of the PDA communications 
department 22 to lows Lj and i (for example, 0.15mW). Then, a procedure returns to step 307 
of drawing 4 A. Moreover, when transmitted power is judged to be low L in step 325 of drawing 
4 B, while performing step 326, it is required through the communications department 12 that 
transmitted power should be returned to PDA20 in step 533 of drawing 6 at high-level H (for 
example, O.SmW). In step 531, the demand is answered and the PDA signal-processing section 
21 raises the transmitted power of the communications department 22 to high-level H. Then, a 
procedure returns to step 307 of drawing 4 A. 

0036 As mentioned above, in steps 324 or 326 of drawing 4 B, PC signal-processing section 11 
orders to change transmitted power to the predetermined level L or H, respectively to the 
communications department 12. Drawing 7 (A) and drawing 7 (B) show the connection relation 
between the variable attenuators 63 combined with PC signal-processing section 11 in the case 
of adjusting the variable attenuator magnitude of attenuation (attenuance), the baseband 
signaling section 61 in the communications department 12, the wireless (RF) section 62, and an 
antenna in order to change transmitted power. With the configuration of drawing 7 (A), the 
signal-processing section 11 is ordered adjusting the magnitude of attenuation of variable 
attenuator 63 to the baseband signaling section 61, and the baseband signaling section 61 
adjusts the magnitude of attenuation of variable attenuator 63 through a control signal 66. With 
the configuration of drawing 7 (B), the signal-processing section 11 supplies the variable 
attenuator control signal 67, and adjusts the magnitude of attenuation of variable attenuator 63 
directly. With the configuration of drawing 7 (C), the signal-processing section 11 is ordered 
adjusting the gain of the transmitter amplifier 65 to the wireless section 62 through the 
baseband signaling section 121, and the wireless section 62 adjusts the gain of the transmitter 
amplifier 65 through a control signal 68. With the configuration of drawing 7 (D), the motor 
control signal 69 for antenna adjustment is supplied, and the gain (die length) of the antenna 
114 of drawing 1 is adjusted directly. If an antenna is lengthened, gain will increase, and if it 
shortens, gain will decrease. 

0037 Although transmitted power was directly changed to the predetermined level H or L with 
the above-mentioned operation gestalt in order to decrease RF-signal interference The signal- 
processing section 11 may make the communications department 12 adjust the sense 
(directivity) of the antenna 112 which has the level rod which rotates in a horizontal plane 
mostly as shown in drawing 1 through data or a control signal, using a motor as opposed to the 
communications department 12, as shown in drawing 7 (D). In drawing 7 (D), the signal- 
processing section 11 supplies the antenna adjustment control signal 69, and adjusts an 
antenna 112 directly. The sense (direction) of an antenna is changed in the direction which 



becomes that the RF signal emitted from the antenna of the transmitter-receiver of the PC 
communications department 12 reduces the amount received by the antenna of the 
transmitter-receiver of other PC communications departments 13 of the same PC which have 
known arrangement, or is hard to be received. The directivity of an antenna is known 
beforehand, for example, at zero include angle, gain is OdB and suppose that gain was -5dB in 
90 include angles. For example, when the antenna is suitable in a certain direction, supposing 
the received power which the communications department of a communications-partner device 
received is -65dBm and the minimum receiving sensibility of the communications-partner 
device communications department is -70dBm, a transmitting side may rotate the antenna in 
the direction which reduces the RF-signal interference to another communications department 
in PC to 90 degrees, and may make transmitted power fall to it only by a maximum of 5dB. 
Moreover, when the directivity of an antenna is not known, the sense of an antenna may be 
rotated for example, at a step 10 degrees, the received power of the sending signal may be 
made to transmit to a communications-partner device (feedback), and the optimal and the 
permission include-angle range may be determined. 

0038 Drawing 8 is drawing showing the configuration of each equipment of the 2nd operation 
gestalt of this invention. In drawing 8 , the same reference number is given to the component 
in drawing 3 , and the same component. The 1st information processor 10, 2nd information 
processor 40, and 3rd information processor 50 are shown to drawing 8 by in the form of the 
block diagram. It is the notebook mold PC 1 of drawing 1 , and the 1st information processor 10 
has the signal-processing section 11 which has a communications-executive control function, 
the one short distance Radio Communications Department 12, and the one card type wireless 
LAN communications department 14. You may be the peripheral-device digital camera (DC) 5 of 
drawing 1 , and the 2nd information processor 40 has the signal-processing section 41 and the 
at least one short distance Radio Communications Department 42 which have a 
communications-executive control function. The 3rd information processor 50 is the wireless 
LAN of drawing 1 . It is AP7 and has the signal-processing section 51 and the multi-channel 
wireless LAN communications department 52 which have a communications-executive control 
function. The spread spectrum direct sequence method and DBPSK according to for example, an 
IEEE802.il specification, or a DQPSK modulation may be used for wireless LAN. 

0039 Hereafter, the example in the case of communicating between the digital cameras (DC) 

40 as the notebook mold PC 10 and slave as a master explains an operation gestalt. Drawing 9 
A is a flow chart of the communication procedure of the outline for explaining the procedure of 
adjusting transmitting conditions, such as transmitted power, performed by the signal- 
processing sections 11 and 41 of drawing 8 and the Radio Communications Department 12 and 
42 according to this invention. A procedure for PC10 to start the communication link with DC40, 
and incorporate the digital image data of DC40 is performed. In step 701, the signal-processing 
section 11 of PC10 starts the program for transmitting the digital image data to PC10 from 
DC40. In step 703, PC signal-processing section 11 supplies the data link connection request to 
DC40 to the PC communications department 12. In step 704, the PC communications 
department 12 answers the connection request of PC signal-processing section 11, and 
transmits a connection-request signal to the communications department 42 of DC40. It sets up 
so that it may be preferably set to high-level H (for example, lmW) of a communications 
department initial state, but the transmitted power of the PC communications department 12 at 
this time may be set up so that it may be set to the level H at the time of the last connection 
termination to the DC communications department 42, or Li and j (for example, 0.2mW). 
Subsequently, in step 705, if the demand signal is received, the DC communications 
department 42 will supply a connection request to DC signal-processing section 41, receipt of a 
connection request will be answered, and DC signal-processing section 41 will transmit a 
connection enabling signal to the PC communications department 12 again through the DC 
communications department 42. Thereby, connection between the two PC communications 
departments 12 according to a handshake and the DC communications department 42 is 
established. In step 706, the PC communications department 12 receives a connection enabling 
signal from the PDA communications department 42, and supplies connection authorization to 
PC signal-processing section 11. 

0040 Steps 707 and 708 are the data transceiver procedures between PC10 and DC40 in which 
it expressed collectively. In step 707, PC signal-processing section 12 answers receipt of 
connection authorization, and transmits the data Request to Send to DC40 to DC signal- 
processing section 41 through the PC communications department 12 and the DC 



communications department 42. In step 708, DC signal-processing section 41 starts the data 
transmission which transmits digital image data to PC10 through the DC communications 
department 42. In step 707, the communications department 12 starts reception of the image 
data. However, in step 707, PC signal-processing section 11 may require that equipment datas, 
such as a type of the device, should be transmitted to the communications-partner device 20 
before the image data Request to Send. In that case, in step 708, the demand is answered and 
DC40 transmits the demanded equipment data of the to PC10. In steps 708 and 707, the 
packet time-slot transfer control protocol which includes an error collection at the period of the 
data transmission between PC10 and DC40 according to the Bluetooth specification between the 
two communications departments 12 and 42 is performed, and a communications control signal 
is transmitted and received. 

0041 If it is judged whether it is the timing which should supervise the communication link 
condition of PC in step 709, and should adjust transmitting conditions to the period of the data 
transmission and reception in step 707 and it becomes the timing, a procedure progresses to 
step 720 for the following communications executive and transmitting adjustment, and after 
coming out of steps 721, 724, 725, or 726, it will return to step 707. The timing which 
progresses to step 720 is the same with having explained the timing which progresses to step 
310 from step 309 of drawing 4 A. 

0042 Subsequently, in step 720 and step 721, the signal-processing section 11 makes a 
judgment for adjusting transmitting conditions so that interference may not be given to 
reception of the RF signal of another wireless LAN communications department 14 in PC. First, 
in step 720, it judges whether PC signal-processing section 11 has whether the connection 
request to another PC communications department 14 in PC10 recognizes current existence, 
and its communications department 14 in the condition that current connection was made. In 
being in the condition that there is the connection request or it was connected, in step 721, PC 
signal-processing section 11 judges further whether the transmitted power of the PC 
communications department 12 is high-level H. When it is not high-level H, a procedure returns 
to step 707 and continues the following data transmission procedure. 

0043 PC10 has beforehand the look-up table in which swerving with the transmitted power H of 
the equipment data of each of other information processor including DC40, and the first stage 
at the time of those communication link initiation, and showing relation with **'s and others 
minimum received power Lmin. It should just be set up with the same gestalt as the above- 
mentioned look-up table. Here, it passes DC communications department 42 from the PC 
communications department 12, and the transceiver conditions from the DC communications 
department 42 to the PC communications department 12 assume that it is the same as any 
direction. When the transmitted power of the PC communications department 12 is high-level H 
The received-power reinforcement in the PC communications department 12 of the RF signal 
transmitted from the DC communications department 42 in steps 722 and 724, In PC signal- 
processing section 11, the distance between equipment is determined from the known 
transmitted power H of the DC communications department 42 which is known equipment, and 
in order to decrease RF-signal interference, the transmitted power L of the PC communications 
department 12 is determined from the minimum received power Lmin of the distance and 
communications-partner device. Therefore, when current transmitted power is high-level H in 
step 721, in step 722, PC signal-processing section 11 reads the received-power reinforcement 
Pr as a receive state of the receiving RF signal from the DC communications department 42 
detected in the PC communications department 12. In step 723, the signal-processing section 
11 calculates the distance d from the received-power reinforcement to DC40 according to the 
following received power and the relational expression (1) of distance, and determines the 
optimal transmitted power L corresponding to the found distance d. 

0044 

Equation 1 

Pr=(Pt-Gt-Gr-lambda 2)/(4pid) n (1) 

Deformation of this formula expresses distance d like the following formula (2). 
0045 

Equation 2 

d = (Pt-Gt-Gr-lambda 2) (/Pr) l/n/4pi (2) 

Gt receiving-antenna gain and lambda for transmitting antenna gain and Gr here Wavelength, 
Pt expresses the transmitted power in early stages of a communications-partner device, and 
transmitted power was decided by each device and memorized in PC10. Or it received, the 



transmitted power of a communications-partner device can be determined according to 
equipment datas, such as a device type of the application program or communications-partner 
I/O address started by PC signal-processing section 11, or the communications-partner device 
memorized. Although n is a multiplier and it is n= 2 in free space, in office environment, it is 
usually n-2-3 and is set as adjustable according to specific office environment (below, it is 
assumed that it is n= 2). 

0046 For example, if the minimum received power of the DC communications department 42 
sets to -60dBm, Gt and Gr=0dBi, and lambda= 0.125m (2.4GHz band), when distance is 10m, 
it is necessary to set transmitted power of the PC communications department 12 to Pt=0dBm. 
For example, in the case of d= 3m, the transmitted power of the PC communications 
department 12 is good at Pt=-10dB. Thus, if the transmitted power of the PC communications 
department 12 is reduced, the interference to reception of the RF signal of another PC 
communications department 14 can be controlled. 

0047 Instead of using received power as a receiving RF signal state as mentioned above (steps 
722 and 723), PC signal-processing section 11 It can set to the PC communications department 
12 as shown in steps 732 and 733 of drawing 9 C. The communication link quality or the 
receiving signal quality of a RF signal transmitted with known transmitted power from the DC 
communications department 42, For example, ACK/NACK transmitted to DC40 from a received- 
data error rate or the PC communications department 12 or the generating situation of a data 
resending demand (For example, frequency) may be detected, the possible low transmitted 
power L in the PC communications department 12 may be calculated from the receiving signal 
quality and its permissible level, and the transmitted power of the PC communications 
department 12 may be reduced to the low transmitted power L. 

0048 If it returns and explains to drawing 9 A, in order to decrease the RF-signal interference 
to the PC communications department 14, in step 724, the signal-processing section 11 reduces 
transmitted power on the predetermined level L through a control signal through a data signal, 
as explained with reference to drawing 7 . The communications department 12 adjusts 
transmitting conditions, such as sense of for example, the variable attenuator magnitude of 
attenuation, transmitting amplifier gain, antenna gain, or an antenna, and reduces transmitted 
output power on the predetermined level L. After coming out of step 724, a procedure returns 
to step 707. 

0049 Or the connection request to another Radio Communications Department 14 in PC does 
not exist, when it is not connected on the other hand, in (step 720) and steps 725 and 726, PC 
signal-processing section 11 judges the send state of the communications department 12, in 
order to raise the dependability of the communication link by the PC communications 
department 12, and adjusts transmitting conditions if needed. When the connection-request 
signal to another PC communications department 14 does not exist in step 720 but the 
communications department 14 will be connected, in step 725, it is judged for current 
transmitted power whether it is low L (less than or H (<H)). When it is low L, in step 726, the 
signal-processing section 11 requires that transmitted power should be returned to the 
communications department 12 at high-level H. Answering it, the communications department 
12 adjusts the sense of for example, the variable attenuator magnitude of attenuation, 
transmitting amplifier gain, antenna gain, or an antenna etc., and returns transmitted power to 
high-level H. Then, a procedure returns to step 707. In step 725, when transmitted power is 
not a low, a procedure returns to step 707 as it is. 

0050 The same with having explained drawing 4 A, even if steps 709-726 (and drawing 9 of a 
partial alternative configuration B, and/or 9C or 9D) for communications-executive control 
are performed in parallel to data transmission and reception of step 707 (to coincidence), they 
may be performed in the form where the transceiver procedure of the data transmission and 
reception is interrupted. Steps 720-726 for communications-executive control are no longer 
called with the data transceiver termination in steps 707 and 708. 

0051 In step 707 of drawing 9 A, PC signal-processing section 11 may require that the data 
(for example, received power or a received-data error rate) about the receive state or receiving 
signal quality detected in the DC communications department 42 of the transmitting RF signal 
from the PC communications department 12 instead of should be transmitted through the PC 
communications department 12 before the image data Request to Send to PC signal-processing 
section 11 at DC signal-processing section 41. an above-mentioned equipment data In that 
case, in step 708, the demand is answered and DC signal-processing section 41 transmits the 
data about the receiving RF signal state to PC signal-processing section 11 again (it feeds back) 



through the DC communications department 42. If drawing 9 D for which steps 722 and 723 of 
drawing 9 A are substituted is referred to, when lowering transmitted power (step 721), PC 
signal-processing section 11 In step 742, the received power of the DC communications 
department 42 as a receiving RF signal state of a communications-partner device is read as a 
fed-back sending-signal condition of PC communications department. In step 743, the distance 
d from the received power of the DC communications department 42 and the transmitted power 
of the PC communications department 12 to DC40 may be calculated according to the above- 
mentioned formula (2), and the optimal transmitted power L corresponding to distance d may 
be determined. As the alternative configuration, in step 742, PC signal-processing section 11 
may read the received-data error rate of the DC communications department 42 as a fed-back 
receiving signal quality, may calculate the possible fail width of face of the transmitted power of 
the PC communications department 12 of the current PC communications department 12 from 
the received-data error rate and its permissible level in step 743, and only the part may reduce 
section the transmitted power. 

0052 When it furthermore explains with reference to drawing 9 D again as the alternative 
configuration, PC signal-processing section 11 While the fed-back received-data error rate of 
the DC communications department 42 which was read in step 742 is in a tolerance limit In 
step 743, the transmitted power of the PC communications department 12 is reduced gradually. 
When the received-data error rate of the DC communications department 42 gets worse 
exceeding a tolerance limit, you may make it adjust the transmitted power of the PC 
communications department 12 to the transmitted power L in front of that (repeated like a 
broken-line arrow head). Moreover, the receiving situation (for example, frequency) of 
ACK/NACK which received from the DC communications department 42 in step 707, or a data 
resending demand may be used for PC signal-processing section 11 in drawing 9 D as a thing 
showing an above-mentioned receiving signal quality. 

0053 Although PC signal-processing section 11 judged the condition about connection of 
another communications department 13 in PC10 at step 720 of drawing 9 A, the receiving 
signal quality of the communications department 13 is judged by drawing 9 B as the alternative 
configuration. In this alternative configuration, PC signal-processing section 11 
(communications-executive control function) collects beforehand the receiving signal qualities 
(for example, the data error rate of the input signal of the communications department 13 or 
occurrence frequency of ACK/NACK transmitted by the communications department 13 
(response)) which are in the condition of the receiving RF signal of the transmitter-receiver of 
that communications department 13 before that at the period of step 707 of drawing 9 A 
(monitor). As furthermore shown in drawing 9 B after step 709 (drawing 4 C is the same as that 
of a case) If it is in the condition that another communications department 14 judged whether it 
would be in the condition that current connection was made in step 730, progressed to step 725 
when changing into the condition that it was connected, and another PC communications 
department 14 was connected on the other hand In step 731, the receiving signal quality 
judges more than a permissible level and how (is it permissible?). It progresses to step 721 at 
the case (it is nonpermissible) of under a permissible level. On the other hand, since the 
receiving signal quality of the PC communications department 14 means that there is no RF- 
signal interference to the communications department 14 substantially in more than (it is 
permissible) a permissible level, it returns to step 707. 

0054 The signal-processing section 21 of the information processor 20 of drawing 3 and the 
Radio Communications Department 22 Furthermore, the signal processor 41 of the information 
processor 40 of drawing 8 and the Radio Communications Department 42 are also concurrent 
with the data transmission and reception after the data reception initiation in step 308 of 
drawing 4 A. Drawing 4 A - 4C and drawing 9 A - 9D are referred to. Transmitting conditions, 
such as transmitted power of the Radio Communications Department (following the step 320- 
310 316 of drawing 4 A, i.e., the steps of drawing 4 B, or steps 720-726 of drawing 9 A - 9D, 
and steps 730-743) 22, are adjusted with the same gestalt as the case of the explained 
information processor 10. You may make it return to step 308 after that. 

0055 The signal-processing section 11 of the information processor 10 in drawing 8 , the 
wireless LAN communications department 14 and the signal-processing section 51 of an 
information processor 50, and the wireless LAN communications department 52 may also 
operate with the same gestalt as the signal-processing section 11 of the information processor 
10 in drawing 3 and drawing 8 , the communications department 12 and the signal-processing 
sections 21 and 41 of information processors 20 and 40, and the communications departments 



22 and 42 (following drawing 4 A, drawing 4 B, and drawing 8 ). 

0056 It is wireless LAN even if the thing of the arbitration in the communications departments 
12, 13, 14, 22, 42, and 52 of information management systems 10, 20, 40, and 50 is the Radio 
Communications Department according to the Bluetooth specification in above-mentioned 
drawing 3 and the operation gestalt of drawing 8 . You may be the Associated Press section. 
Drawing 10 shows the case where the Radio Communications Department 12 and 15 of the 1st 
information processor 10, the Radio Communications Department 22 of the 2nd information 
processor 20, and the Radio Communications Department 62 of the 3rd information processor 
60 (for example, PR6 of drawing 1 ) perform each communications-executive control function 
by each signal-processing section 11, 21, and 61 according to the Bluetooth specification 
altogether. As still more nearly another alternative configuration, the 2nd or 3rd information 
processor 40 or 50 in the operation gestalt of drawing 8 may be AP of a mobile communication 
network (the 1st communications department 12 or 14 which corresponds in that case turns 
into the mobile station communications department for mobile communications). 

0057 Although the operation gestalt of drawing 3 explained another PC Radio Communications 
Department 13 where the monitor of the connection condition is carried out as the mobile 
communication network mobile station communications department, the PC Radio 
Communications Department 13 where a monitor is carried out may be the Radio 
Communications Department 15 according to the Bluetooth specification of drawing 10 , even if 
it is the wireless LAN communications department 14 of drawing 8 . Moreover, although the 
operation gestalt of drawing 8 explained another PC Radio Communications Department 14 
where the monitor of the connection condition is carried out as the wireless LAN 
communications department, the PC Radio Communications Department 14 where a monitor is 
carried out may be the Radio Communications Department 15 according to the Bluetooth 
specification of drawing 10 , even if it is the mobile communication network mobile station 
communications department 13 of drawing 3 . 

0058 Although the above-mentioned operation gestalt explained the case where the 
transmitting conditions of the short-distance Radio Communications Department 11, 15, and 21 
of an information processor were adjusted, supervisory control also of a mobile communication 
network mobile station and the transmitting conditions of the Radio Communications 
Department 12 and 13 for wireless LAN can be carried out with the same gestalt as the case of 
the 1st Radio Communications Department 11. 

0059 Although each another Radio Communications Department where the monitor of the 
Radio Communications Department which adjusts transmitting conditions, and the connection 
condition is carried out explained as that as which any of the Bluetooth specification, wireless 
LAN specification, or mobile communication network mobile station specification is sufficient, it 
may be made to adjust only the transmitting conditions of the radio receiver-transmitter of the 
Radio Communications Department of the direction does the monitor only of the Radio 
Communications Department of the direction it is easy to receive RF-signal interference, and it 
is easy to give RF-signal interference in above-mentioned explanation. 

0060 It does not pass over the operation gestalt explained above to have mentioned as an 
example of a type, but it is clear for this contractor, and it is clear that the variation's 
deformation and variation various deformation of an above-mentioned operation gestalt can 
be performed, without deviating from the range of invention indicated to the principle and claim 
of this invention, if it is this contractor. 

0061 Additional remark. The following are mentioned to a claim as an embodiment of invention 
of a publication. 

(1) When the connection request to said another communications department exists, or when it 
is in the condition that said another communications department was connected, said 
supervisory-control function part Equipment according to claim 1 which is what makes a low 
transmitted power of the radio receiver-transmitter of the communications department in said 
condition of having connected so that the transmitting RF signal from the radio receiver- 
transmitter of the communications department in said condition of having connected may not 
interfere in RF-signal reception of the radio receiver-transmitter of said another communications 
department substantially. 

(2) Said supervisory-control function part is equipment according to claim 1 which is what 
makes a low transmitted power of the radio receiver-transmitter of the communications 
department in said condition of having connected so that the transmitting RF signal from the 
radio receiver-transmitter of the communications department in said condition of having 



connected may not interfere in RF-signal reception of the radio receiver-transmitter of said 
another communications department substantially, when the receiving signal quality of the 
radio receiver-transmitter of said another communications department is lower than a 
permissible level. 

(3) Said supervisory-control function part is equipment according to claim 1 which is what is 
current of said another communications department , or carries out the monitor of the 
condition about the connection upon which it counts in a short time to said repetitive 
predetermined timing. 

(4) Said supervisory-control function part is equipment according to claim 1 which is what 
carries out the monitor of the receiving signal quality of the transmitter-receiver of said another 
communications department to said repetitive predetermined timing. 

(5) Said supervisory-control function part is said information processor and equipment 
according to claim 1 which is the thing which makes the transmitting conditions of the radio 
receiver-transmitter of the communications department of this another information processor 
adjust to another information processor which is communicating through the communications 
department which is in said condition of having connected when adjusting the transmitting 
conditions of the radio receiver-transmitter of the communications department in said condition 
of having connected. 

(6) Said supervisory-control function part is equipment according to claim 2 which is what 
makes a low transmitted power of the radio receiver-transmitter of said 1st communications 
department as the transmitting RF signal from the radio receiver-transmitter of said 1st 
communications department does not interfere in RF-signal reception of the radio receiver- 
transmitter of said 2nd communications department substantially when the connection request 
to said 2nd communications department exists, or when it is in the condition that said 2nd 
communications department was connected. 

(7) Said supervisory-control function part is equipment according to claim 2 which is what 
makes a low transmitted power of the radio receiver-transmitter of said 1st communications 
department as the transmitting RF signal from the radio receiver-transmitter of said 1st 
communications department does not interfere in RF-signal reception of the radio receiver- 
transmitter of said 2nd communications department substantially when the receiving signal 
quality of the radio receiver-transmitter of said 2nd communications department is lower than a 
permissible level. 

(8) Said equipment data is equipment according to claim 2 which is transmitted to the radio 
receiver-transmitter of said 1st communications department by the RF signal from the radio 
receiver-transmitter of the communications department of said another information processor, 
and is supplied to said supervisory-control function part from said 1st communications 
department. 

(9) Said supervisory-control function part is equipment according to claim 3 which is the thing 
which makes the transmitting conditions of the radio receiver-transmitter of the 
communications department of this another information processor adjust to said another 
information processor when adjusting the transmitting conditions of the radio receiver- 
transmitter of said one communications department. 

(10) Equipment according to claim 4 whose communication link condition of said one 
communications department is the transmitted power and/or the receiving RF signal state of a 
radio receiver-transmitter of said one communications department. 

(11) Said supervisory-control function part is equipment according to claim 4 which is the thing 
which makes the transmitting conditions of the radio receiver-transmitter of the 
communications department of this another information processor adjust to said another 
information processor when adjusting the transmitting conditions of the radio receiver- 
transmitter of said one communications department. 

(12) When the connection request to said another communications department exists, or when 
it is in the condition that said another communications department was connected, said step to 
adjust So that the transmitting RF signal from the radio receiver-transmitter of the 
communications department in said condition of having connected may not interfere in RF- 
signal reception of the radio receiver-transmitter of said another communications department 
substantially The storage according to claim 5 which is a thing including making into a low 
transmitted power of the radio receiver-transmitter of the communications department in said 
condition of having connected. 

(13) Said step to adjust is a storage according to claim 5 which is a thing including carrying out 



the low of the transmitted power of the radio receiver-transmitter of the communications 
department in said condition of having connected so that the transmitting RF signal from the 
radio receiver-transmitter of the communications department in said condition of having 
connected may not interfere in RF-signal reception of the radio receiver-transmitter of said 
another communications department substantially, when the receiving signal quality of the 
radio receiver-transmitter of said another communications department is lower than a 
permissible level. 

(14) Said step which carries out a monitor is a storage according to claim 5 which is a thing 
including being current of said another communications department , or carrying out the 
monitor of the condition about the connection upon which it counts in a short time to said 
repetitive predetermined timing. 

(15) Said step which carries out a monitor is a storage according to claim 5 which is what 
carries out the monitor of the receiving signal quality of the transmitter-receiver of said another 
communications department to said repetitive predetermined timing. 

(16) Said step to adjust is a storage according to claim 6 which is a thing including making 
transmitted power of the radio receiver-transmitter of said 1st communications department into 
a low as the transmitting RF signal from the radio receiver-transmitter of said 1st 
communications department does not interfere in RF-signal reception of the radio receiver- 
transmitter of said 2nd communications department substantially when the connection request 
to said 2nd communications department exists, or when it is in the condition that said 2nd 
communications department was connected. 

(17) Said step to adjust is a storage according to claim 6 which is a thing including making 
transmitted power of the radio receiver-transmitter of said 1st communications department into 
a low as the transmitting RF signal from the radio receiver-transmitter of said 1st 
communications department does not interfere in RF-signal reception of the radio receiver- 
transmitter of said 2nd communications department substantially when the receiving signal 
quality of the radio receiver-transmitter of said 2nd communications department is lower than a 
permissible level. 

(18) The storage according to claim 7 whose communication link condition of said one 
communications department is the transmitted power and/or the receiving RF signal state of a 
radio receiver-transmitter of said one communications department. 

(19) The transmitting conditions of the radio receiver-transmitter of the communications 
department which said supervisory-control function part carries out the monitor of the received 
power of the radio receiver-transmitter of the communications department which is in said 
condition of having connected, further, and is in said condition of having connected 
Furthermore, the received power of the radio receiver-transmitter of the communications 
department in said condition of having connected, Equipment according to claim 1 which is 
what is adjusted according to the equipment data of the application started in order to transmit 
data through this communications department, or said information processor and another 
information processor which is communicating. 

(20) The transmitting conditions of the radio receiver-transmitter of the communications 
department which said supervisory-control function part carries out the monitor of the receiving 
signal quality of the radio receiver-transmitter of the communications department which is in 
said condition of having connected, further, and is in said condition of having connected are 
equipment according to claim 1 which is what is further adjusted according to the receiving 
signal quality of the radio receiver-transmitter of the communications department in said 
condition of having connected. 

(21) The transmitting conditions of the radio receiver-transmitter of the communications 
department in said condition of having connected are equipment according to claim 1 which is 
what is adjusted according to the receiving RF signal state of the communications department 
of another information processor which is communicating with the communications department 
in said condition of having connected, further. 

(22) Said two or more communications departments are equipment according to claim 1 which 
is a removable module or it was built. 

(23) Equipment according to claim 1 which is that to which said two or more communications 
departments are based on the Bluetooth specification, wireless LAN specification, or mobile 
communication network mobile station specification. 

(24) When it is in the condition that said 2nd communications department was connected, said 
supervisory-control function The monitor of the communication link condition of the 2nd 



communications department is carried out to said 1st the to repetitive predetermined timing. 
Equipment according to claim 2 which is what adjusts the transmitting conditions of the radio 
receiver-transmitter of said 2nd communications department according to said the 1st and 
communication link condition of the 2nd communications department, and the equipment data 
of the started application relevant to connection of said 2nd communications department, or 
said another information processor. 

(25) Equipment according to claim 2 whose communication link condition of said 1st 
communications department is said the 1st transmitted power and/or receiving RF signal state 
of a radio receiver-transmitter of the communications department. 

(26) Equipment according to claim 2 whose communication link condition of said 1st 
communications department is a receiving RF signal state in the radio receiver-transmitter of 
the communications department of said another information processor of the sending signal 
from the radio receiver-transmitter of said 1st communications department. 

(27) Said supervisory-control function is equipment according to claim 2 which is the thing 
which makes the transmitting conditions of the radio receiver-transmitter of the 
communications department of this another information processor adjust to said another 
information processor when adjusting the transmitting conditions of the radio receiver- 
transmitter of said 1st communications department. 

(28) Equipment according to claim 2 which is a thing in the inclination in which the direction of 
the transmitting RF signal from the radio receiver-transmitter of said 1st communications 
department interferes strongly by RF-signal reception of the radio receiver-transmitter of said 
2nd communications department rather than the transmitting RF signal from the radio receiver- 
transmitter of said 2nd communications department interferes in RF-signal reception of the 
radio receiver-transmitter of said 1st communications department. 

(29) Said the 1st and 2nd communications department are equipment according to claim 2 
which is a removable module or it was built. 

(30) Equipment according to claim 2 said whose 1st communications department is that to 
which said 2nd communications department is based on mobile communication network mobile 
station specification, wireless LAN specification, or the Bluetooth specification based on the 
Bluetooth specification or wireless LAN specification. 

(31) Equipment according to claim 4 whose communication link condition of said one 
communications department is a receiving RF signal state in the radio receiver-transmitter of 
the communications department of said another information processor of the sending signal 
from the radio receiver-transmitter of said one communications department. 

(32) Said equipment data is equipment according to claim 4 which is transmitted to the radio 
receiver-transmitter of said one communications department by the RF signal from the radio 
receiver-transmitter of the communications department of said another information processor, 
and is supplied to said supervisory-control function from said one communications department. 

(33) the equipment according to claim 4 with which said communications department is based 
on the Bluetooth specification or wireless LAN specification and which comes out. - 

(34) Equipment according to claim 4 which is a removable module or said communications 
department was built in. 

(35) Equipment according to claim 4 said whose transmitting conditions are the sense of 
transmitted power, transmitting magnification gain, the attenuator magnitude of attenuation, 
antenna gain, or an antenna. 

(36) Said communications-executive control program is a storage according to claim 5 which is 
what performs further the step which makes the transmitting conditions of the radio receiver- 
transmitter of the communications department of this another information processor adjust to 
said information processor and another information processor which is communicating through 
the communications department in said condition of having connected when adjusting the 
transmitting conditions of the radio receiver-transmitter of the communications department in 
said condition of having connected to said processor. 

(37) Said step to adjust is a storage according to claim 5 which is what adjusts the transmitting 
conditions of the radio receiver-transmitter of the communications department in said condition 
of having connected, according to the receiving signal quality of the radio receiver-transmitter 
of the communications department of another information processor which is communicating 
with the communications department in said condition of having connected, further. 

(38) the received power of the radio receiver-transmitter of the communications department 
which said step which carries out a monitor has in said condition of having connected, further — 



a monitor -- carrying out --; - said step to adjust The received power of the radio receiver- 
transmitter of the communications department which is in said condition of having connected, 
further about the transmitting conditions of the radio receiver-transmitter of the 
communications department in said condition of having connected, The storage according to 
claim 5 which is what is adjusted according to the equipment data of the application started in 
order to transmit data through this communications department, or said information processor 
and another information processor which is communicating. 

(39) the receiving signal quality of the radio receiver-transmitter of the communications 
department which said step which carries out a monitor has in said condition of having 
connected, further - a monitor - carrying out ~; - the storage according to claim 5 which is 
what adjusts further the transmitting conditions of the radio receiver-transmitter of the 
communications department which said step to adjust has in said condition of having connected 
according to the receiving signal quality of the radio receiver-transmitter of the communications 
department in said condition of having connected. 

(40) Said equipment data is a storage according to claim 6 which is transmitted to the radio 
receiver-transmitter of said 1st communications department by the RF signal from the radio 
receiver-transmitter of the communications department of said another information processor, 
and is supplied to said supervisory-control function part from said 1st communications 
department. 

(41) When it is in the condition that said 2nd communications department was connected to 
said processor, said communications-executive control program The step which carries out the 
monitor of the communication link condition of the 2nd communications department to said 1st 
the to repetitive predetermined timing, It is what performs further the step which adjusts the 
transmitting conditions of the radio receiver-transmitter of said 2nd communications 
department according to said the 1st and communication link condition of the 2nd 
communications department, and the equipment data of the started application relevant to 
connection of said 2nd communications department, or said another information processor. A 
storage according to claim 6. 

(42) The storage according to claim 6 whose communication link condition of said 1st 
communications department is said the 1st transmitted power and/or receiving RF signal state 
of a radio receiver-transmitter of the communications department. 

(43) The storage according to claim 6 whose communication link condition of said 1st 
communications department is a receiving RF signal state in the radio receiver-transmitter of 
the communications department of said another information processor of the sending signal 
from the radio receiver-transmitter of said 1st communications department. 

(44) Said communications-executive control program is a storage according to claim 6 which is 
what performs further the step which makes the transmitting conditions of the radio receiver- 
transmitter of the communications department of said another information processor which is 
communicating with said 1st communications department adjust to said another information 
processor when adjusting the transmitting conditions of the radio receiver-transmitter of said 
1st communications department to said processor. 

(45) It is the storage according to claim 6 which is that to which said 1st communications 
department performs a communication procedure according to the Bluetooth specification or 
wireless LAN specification, and said 2nd communications department performs a communication 
procedure according to mobile communication network mobile station specification, wireless 
LAN specification, or the Bluetooth specification. 

(46) Said communications-executive control program is a storage according to claim 7 which is 
what performs further the step which makes the transmitting conditions of the radio receiver- 
transmitter of the communications department of this another information processor adjust to 
said another information processor when adjusting the transmitting conditions of the radio 
receiver-transmitter of said one communications department to said processor. 

(47) When adjusting the transmitting conditions of the radio receiver-transmitter of said one 
communications department to said processor, said communications-executive control program 
It is what performs further the step which makes the transmitting conditions of the radio 
receiver-transmitter of the communications department of this another information processor 
adjust to said another information processor. Storage (48) according to claim 8 Storage 
according to claim 8 whose communication link condition of said one communications 
department is a receiving RF signal state in said another information processor of the sending 
signal from the radio receiver-transmitter of said one communications department. 



(49) The storage according to claim 8 with which it is transmitted to the radio receiver- 
transmitter of said one communications department by the RF signal from the radio receiver- 
transmitter of the communications department of said another information processor, and said 
equipment data is supplied to said supervisory-control function from said one communications 
department. 

(50) Said communications department is a storage according to claim 8 which is what performs 
a communication procedure according to the Bluetooth specification or wireless LAN 
specification. 

(51) The storage according to claim 8 said whose transmitting conditions are the sense of 
transmitted power, transmitting magnification gain, the attenuator magnitude of attenuation, 
antenna gain, or an antenna. 



Brief Description of the Drawings 

Drawing 1 Drawing 1 shows the appearance of arrangement of two or more information 
processors which have the radio function in 1 operation gestalt of this invention which is 
different from each other, respectively. 

Drawing 2 A Drawing 2 A is the block diagram showing the configuration of the Radio 
Communications Department. 

Drawing 2 B Drawing 2 B shows the usual connection relation between the signal-processing 
section and the Radio Communications Department in PC which has a radio function. 
Drawing 3 Drawing 3 is the circuit block diagram of the 1st operation gestalt of this invention. 
Drawing 4 A Drawing 4 A shows the flow chart showing the communication procedure between 
PC and PDA in the 1st operation gestalt of this invention. 

Drawing 4 B Drawing 4 B shows the detailed flow chart of step 310 in the flow chart of 
drawing 4 A. 

Drawing 4 C Drawing 4 C shows steps 330 and 331 of the alternative configuration of step 320 
in the flow chart of drawing 4 B. 

Drawing 5 Drawing 5 shows the additional flow chart in the case of starting a transmitting 
procedure from PDA in the 1st operation gestalt. 

Drawing 6 Drawing 6 shows another additional flow chart which adjusts the transmitting 
conditions of the communications department of PDA in the 1st operation gestalt. 
Drawing 7 Drawing 7 (A) -7(D) shows the flow of a signal in case the signal-processing section 
adjusts transmitted power and an antenna. 

Drawing 8 Drawing 8 is a functional block diagram in another operation gestalt of this 
invention. 

Drawing 9 A Drawing 9 A shows the flow chart showing the communication procedure between 
PC and PDA in another operation gestalt of this invention. 

Drawing 9 B Drawing 9 B shows steps 730 and 731 of the alternative configuration of step 720 
in the flow chart of drawing 9 A. 

Drawing 9 C Drawing 9 C and 9D show step 722 in the flow chart of drawing 9 A, and the 
partial flow Fig. of the alternative configuration of 723, respectively. 

Drawing 10 Drawing 10 is a functional block diagram in still more nearly another operation 
gestalt of this invention. 
Description of Notations 

10 1st Information Processor (PC) 

11 Signal-Processing Section 

12 Short-distance Radio Communications Department 

13 Radio Communications Department 

20 2nd Information Processor (PDA) 

21 Signal-Processing Section 

22 Short-distance Radio Communications Department 
30 3rd Information Processor (AP) 

32 Radio Communications Department 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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t 1 o^lias^S^ff-^St:** t i C, USE 

&%.<ommM<o<p<D&% < t feguo i -3<o&mu<Dmm 

tkmiKOLtoKfttis.*)* * * Lt, HUE* 

- * L ji*tt!R CT|HB»« * ftfcWB K * * a 

2<oansB£, misipi t*2oa«»*ft*L*u*i-*- 

ftiz, Uriels 1 1*2 oaftSB^a-fittSi 
Lfcfcl i IS 2 fs*ioi« 
tt«riB»ioa««*^L-c«r«Ei«*iaa««i:a«L 20 
ss 1 oa««o«iiai«f«oaMi*ft*«arr sto 

<h * * x. * If fftSSf "C * ■» T , 
ifcSfctt»«£*Lfctt»K*4i:Sfc* Ufa 1 00a 
^li|tfffilooa«SB^^LTmFffifi|$g«L31^Mta^ 30 

t**, «$&&a3£So 

*rEK«W#P*t6*»i, ttffB 1 ooiM^HJiifc 

WEI •3©a«§B«oa*§*K38i£E:*s 

MIElooaflr«5©»«UHai-*j6ttSK 40 
fzTf) 7"-v a >> SfclifflEl ocoamSE^r^LT 

IB** 5 ] flMIA9*ttft (7?a«^ttftU«l 7"D *r 9 

? i tr^x. * 4 ror * ; itrEa^ii^lfrW 7"n 7*7 



2 

h aafcttofcuasasaoaflMfett * Piti- * * r ? 

7*t, s-n^f^-^s to-c** ; Ett^o 

[R*a5] ««ijaa»iiffloa«e«*u«-/D^7 

7*n-t7-^t £*x.£ tot* "9 ; inrEaiiii*iJOT7° 

irEJinwafliff*****^*®^**^*^^ we 
j* 1 1«2 oa#»oa«tt»*Ra»*»r36o^^ 5 

ITEM 1 4: » 2 oHlif«M«^ i , ttfB» 1 <oa« 

»o»*K«ai-*iB»**Lfcr7*u a *fc 
jiWEflMwaa** tafl5UTv»4 gij«>tti««ia«ft<o 
*»7 , -^ttjstT, ttem i ©a«»o**a£fli 

fw*«7] it«»a«E«ffloa«K««i» 7*o^7 

■fe y -fri or* «J ; iEitWWMI^oy 

9 -Mi. |JE7*o-t^-9-tc, 

hue i •3oa*a5* t »it* *.* k # ^ t i±«at3*i*::R 
nujfc&tiK, frEi ooa«»oft«t*wHai"*j6 

^ l -ctirEtiHS&agttk a« lt su on^ftta^ 

*©«»f-*fcjse.T, tJE i o^a-ew^Miistas: 

[»** 8] it^i!ta^sffl<oa«ii : ttftiJ»7'D7-7 
Atft«LfcE«i#r*or ; «rEflt»MaHll<i> 

-b-^-9-i:**x.4fc(0-C*t) ; «TEa«l£««I«i7*o^ 
7AJ±, UE^n-fe-yHJ-C 

luEl ooM»i«»**iifc«iC*4 k§U, ME 

i ooa««soa*tt»*R««4s i r5ew^ -f 5 v^-c 

■=e- ^1-*7s7 ^ 7"k, 

iaa^« tiiitv^ su oflMfuaasii o*»t*- ^ 

tirj&CT, «rEiooa«*^*t«JSSfll*«>*#* 
[0 0 0 1 ] 
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[0 0 0 2] 

* (PC) «?Jitit, fnMIfifffici^ 

PC t^O®:E«f?4£liPDA^O*/M;i"$f£ 
<o Ffl * - r § »x £ ft* c 

p c trnjusT* vtfriJtv, %*>ffttz\i.~rv y 

»i, h •> (Bluetooth) ftte^i -5 &@I§St&t 

HafMM&fcflfc-aTfrfcih.*,, 7*^- h 
.x 1 ) ? V >=f± (Ericsson), I BMtt, -f > x;l4±(Inte 
I), >>*Ttt(Nokia)*J:tr(#)*£##miB»Lfc« 

e««t*a«a*T**o 7**- i- ■> -*SM&-e»i» i 

SM (Industrial, Scientific and Medical) 
it* 2. 4 GHz Wit (2. 402-2. 480GH 
z ) • * 9* 1 ~ 3 (1 mW, 2 . 

5mW, lOOmW) #8156 S ft Til •? , *ff)9<9XK 
IfcCTft 1 0m-» 1 0 OmOfEHOfiKffllTi^^JESt 
S«**^rt6^**o *03M&-lNiGFSK*»liJ.I:a f JH 

(4, *ft^ftlo©ifc«iaS«**J*o-CV>io 
[0 0 0 3] — 00 x. If P DC (8S*KfS> Personal 
Digital Cellular) , P H S is t VC DM A^co^ii 

#a««0<fc 9 4 4 fcliflx-tf I EEE 8 0 2. lift 

# (SMft) Kfle$«flIHifcft2. 4GHzf (2. 40 
~ 2 . 497GHz) CD7.^h 5 Att^ffitS:^^: (D 
BPSKgEp, DQPSKtP) 4fcl±»***?tf> 
^TJ:* (GFSKti) T-a-ff^rffo^L ANOi 7 

lii»MiI^LtPDC, PHSSfcliCDMA 
• ^ h Jfl^tf- *f£a**ff:frft* 0 a 

[0 0 0 4] TfiSr-ff -.R<0 l 9 9 3^3^260 
SftfcWRJSpS - 7 5 4 8 4 BlftfeMiaa 

ni5 tt * t nwsm <o n r <oafims aw **ib* $ 
ft-cv>* 0 ioiitoafll«*«HiHwiJv»r, —tsnm 
li. ffe#©»:frfca«SftfcRF«^o£fl*:&4:t*tii 



4 

*fc*ffl**ra«U »tb»**f*jfcU froMiS 
«oHTf£*«£**£fc**-£Kli> 

[0005] 57TX)Wn ASz<0 1 9 9 5^3^31 
B K.'&K £ tltz&mW 7 - 8 7 0 9 3 -§-<2rfR (1992 

^7^1 3 atcii3Sg$n.^*a#K : aiiiv'j r;v#-^9 

1 2, 5 2 7fc*tl&) C<±, 7 4 ■Vl'* LANK 

L, 5««-§-Op D nK^S!l€L, tt**ftfc**a««li 
Srt# V'S/i' 4 ? -f - KA»; 

y-Ko*mcjstt*. * i s - KwaM«ti. 7 
- K^7^ft-9-»jMiu ■e-oa*K«oT4fc»** 

fl-ftftasrfforafli^sriaje-tsiiZ'S^o. left: 
30 -r*a#^KfS^-<*iiE>-c# ; fcv^ 

[0 0 0 6] Irt<0iOPCfL< 
-Y>h fggJAJa, AP) SfcttilLAN7>«#f 

> f ) t mmmm-f *> tz t><r&wams< * * 

<g|*i?a.-;P#, PCO^KrtiK^ft/ci) irziiiJ- 
Koj^-effA? ft* :i -€-<o^> ^jgcofe^SI 

S-fi^* v ^ - >H±nv>K&ffi L r ees ^ft*i ^ i:* 

4 7ts loo 
ifi*4i-PCi:-?-0jaia««O«0*«aflli:, SUWfi 

{4«-CWl*Kfi : fcft*iif>**^^>-7 

- ;ni, ;-F7'-^iPC ^ttf^ <t v x?F 9 7°S 
PC. >>> K^/u KfiPCJ3 i^IOPCJ/^it 

««ksseK i bstj-'bft*t t 3b*-7o 

W#«iB«L.fco ?^K, 7*;l/- h 
50 -agfil±> PC^t>-f-itftt<081t:l*<0«S 
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[0 0 0 7] #Ux.liV- hy^^lPCWi 

(OWffALSXS K ±J v> Tffig * ttftO&aa$a« Sr 
RlfC\ W)B*£aa*fif} fc> 

coy >r 4r-tc?Jt11U*v>T^ri6ftH ►> £vMcJt LT 

T 1 oOiSOMR Ff *iH60««0 R F«**« 
CT*-*"****) L*t*v»„ — 3n ii^O««tt^rS5< 1" 
* fc«> »iljt , «l K * •* o« H rt ^"P 

[0 0 0 8] *5feWO±*:4§e9li, *:h.^*i*ft>*aa 
«HS:*i-*«aotil*« ! aiHtWl8|-Cjtei»ji«=Srfi^ 20 

««« w s imummw. * na-r & £ tx $> * e 

[0 0 0 9] 

HMBOWKJ l^S («■) Kl*t& if 

< t t>ai©i ooaaffi<oaa#ca£R3EWfc£r5£w* 30 
<o«m # *Lfc#si k * * a«»<o»*a$««©a«* 

[0 0 10] titfg&a^g 

at, *n-rii*t«aft««**i-*»i iss2coa«s& 

*<n% 1 fl?afllfflS)J t **** , L'ttt!BK*4 t £ 

asi ta^oaaawaa^&RawfcBTSe^'f 5 
» 1 1»2 coansBcoaiftftSst. 

II 1 <75aifg|5^*«^^ai"^*i»'^^^'7"7° , J 40 
3 v, $fctt*©a*fc3««fca«LTV»*8U<0** 

[0 0 1 1] »W©*fe»=80O«F«»=J:*t»f, «*&a 

saw. aaassaa**-*-*^* < t 1 ocoanas 

*Jt*.TV«. *©a*U6a*acOK«»l]««ii««:, 

1 oe5a«ffitf>»«KHai-*je 

»Siift7^*-ya>» Sfcti^otiMBa&aaai: 
a«L-CV»4gUOfll««ia*!EilO«»T'-^Ul£C-C, 50 
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•to 1 ooaaaoaaasaawaafcftfcaa-r 
[0012] nwo$t>tcguoi#«KJ:iv»f, tfinmm. 
tMtv»4, *oa#&a§iac9S««Hi»«i£SBti- 

*c9io<oaa«^«^Sft*ttgtKab£i: #1^ *o 

1 ooa««oa«tt«*R««i4Wjeo^ w 5 

t^^LT, fC^-^L^afftli, -?-<73 1 00a 
ffi§BcD«^UII3ai-*ie»?^^77 , 'J^-v3 V, * 

i± -?- <oif mmmm. t aa lx v> a so oafuaaita 

[0 0 13] **8©SfcKSU©4*«KJ:rt.lf, 
fflOM£%t<W^°^?^(i> IffB&agEScofc&co 

aaffito+^a <tu ooatetta*sa*s*i-fci*i£ 
aaoaaaw+oii^ i *>sy<oio 
oa««oa««a*R*»a:»f3e©^'f 5 

o»« s *l * 4 aaaoaaaaaaoaa* 

[0 0 14] *»B©SfcfcH]©«aK.t*U** E«* 

$ Jh.fc***fc«*«flioaflre«tt* 7-° ^9 

t, «llt*2«)ifi»Oifft«i» *i©a««B<o 

<D«fs^asa t aa l r v> & su om^t&mmw.^^ 
7*-^ttc{&t-c, nt 1 oa«»©*«a*««<&a« 

[0 0 15] *&V1<02 hK%\}<D&mz±tLtf^ KifjK 
A(±, 1f$g^a^SO 1 oeoafcfflWSMKSft* t 

wit $g^a^« tMitv^ gijcoif ^a^so^ti 
m&ft * fiss-t * ^ r 9 7° * if #$!ta^a co yo*?t 

[0 0 16] *«WO$c>K80O#«UJ:*L»f N 

a (4, if^a^sco 1 ^><D&mtttf&wt$KKtf.n^ 

hi>t^K, -f-t0 1ocoa«S5<oa«^ i SrS«6*)^^v 

7ta«*c^i:> -?-co 1 ocoa'isi5co«s«tcr*8a-t-&*§Ri 
a l x v» 4 su coa«waa«*o«»7'- * t ci& c t , 
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[0017] *&m<oft&mmmw.&±v ! m®LmmM® 

[0 0 18] 

iftwv&i L^mm^m mi 14, *§twvmmfm 

a«OSESO^-||$-^LTv^ 0 v-f >\£a.-fr 
(PC) 1 (4, &&<Dlf^&:SI£SfcaM1-*^ 

nfn7>7t 111-114 itzm&ztifz^'jz.-fr 

0 1©iTjfA?ii4. PC 1 (i> «xtf7'^- h ■> - 
^attmSt^^^v^-^S fc(4#- K*^LT, {HI 

C) 5 itzliyr ^->5 ')i£E (FAX) 5gL < I4-/V 

(pr) 6<75J: ■? %m$im& (r'Ux) . ttzlt 
Mtim&<7)m&mm®t*mirz>tt^mp d a a t tz 

14 P C 3 <DX n tttt&i&Wtik&tvm-C lilLAN* 
>Y (AP) 7 fcOWT ; *fcl±, ^»#affiffl^fS^ 

i^uji'^f-y3» ^«gicopDc (si^m 

Personal Digital Cellular) s PHSifcliCD 

MA*i^-;vf £i4#- K&^Lr#iMfca«ffl7* 
•trX*M>h (AP) 8t<or$X\ #r5e<7>affi-7'n h 
^K&oTT'-rS'&^'fgSrfT % PC10«ltLt>- 
hy7?iPC*ll^L^ P C 1 lii^Llcpi^^tL 
&:t4<, t'** h -y 7MP c. K^;v KfiP c 

5fiJ:a r 6*J:W f fl|*»31«»3UJ:O r 4 fe«3^^*S^ 
a««^«x.t^ttJ:vv 3, 4, 

515 J:tr6 0*MfcJ§{S«fi> #Jx.l4\ 12 2 A KflP&lftK 
fiiLfzXi fc^- K^xTfllfiKS-^oTv^lf J: v» 0 ® 

[0019] io«i*3B»Kuv»r, tit*6&g«lfii - 

it/ 4 14, #I&#aiBS7^ > h (AP) 8 t 

tLTV>rUv'. * ©tiMM&S** K is »t & rtfc* v 
i-A-ifcii*- KO&fitOj&EttftMtattSE, «*L 
ANa«»iJ*tf/ifcti£lM*a«»Pi»»Jii <*'W 
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♦Hwoft, , yyy-i-mm tz 

[0 0 2 0] »1 OHifc»»K*V»r, 1f$S&il«#<75 
aSESMSiHaifgB i (4, -€-ii-rirO*7«f ^S|«*J:If 
RflMWJfKlBir-Cs £!lxliV;v- h *-^**«5^7- 

*o**a5«aA*i) i mw mmmmtoi om) 

«m*Hi (io) ifcliHi.j t, 

S2J4 ^v^rt^h-fD^^ 1 1 o<0&S£{§«:fr L 

i.j (Li,j<Hi, Hi.jjLiu Li2, -) i:*«K3e* 

tin* ( i (4^e«soams6*, 

i0 0 2 1] a-irt*, Wittfx PC 1 tc^v^T^5E^e 

- -> a > • /o^^i fcli«»f-?*A»L, £ 
<«, 1 mW) 

(^Jx.l4*T-*-^l^^ya^*9A) Sfcttafllffi^WS^ 

9 ■< l < «a« ^ ^ ■/ <a*&) mom&r- 9 1 , 
30 *ixvzitt&t&T c 1 affige i tf»&aflMB#«»a«tt 

j ^roStti H i * (4 H i, j a 4 If L i, j t * 

D^9A4fejia«*¥«»w«»f-^ t, mmmti 

Hi* 4 tf Li,jiOM«Sr^^f -^T f 7 s • t-7)V 
«8 5 is 4 V 6 43 4 trfltttASMI* 4 o # * K »t ^» * 

<oa«si5 i *»?>guo*»<oa«» j -<75^«m»Hit 

7tJ4Hi.j*it/Li.j^> •€-rt-€ r it<7?«gSr + -$/w«4 

S4U*tLTHft*a^KJ: l) v^^ PC 1 (CjSV^TitPg 
J: 3 K LT fc .fc <&U PC 114-77.^ 
m&) t LX&miX t iv^ 0 #9x.(4*. P 
C 1 #><b P R 6 STO^St* s 3 mOitCliv fi<)itv^ 
aii+i^ti^^iiglSia^O'Siptti: UPC 1 

oa-dglS 1 2 <OH5a6««*Hi2* 1 mWi L, PC 11 
fiTffil 2 co P R 6 oa«SI5 6 2CWtl>fiI€S*L 
I2,62?r0. IraWiL ft* av»a««¥#»P C 3 
©e*£a«<0««tti*#*LTPR6a«»6 2C0 
50 i^^#mAlH62* 0. 5mWtL, PR6a-fISC6 2 
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(I10©PR60rt) (DP CI SlsSS 1 2 Ktt-r&fe 
^«m»L62,i2* 0. lmWUtUv>„ PCli 

iBi:T^4<6S5u^^Hi.jiwK5gt?§* 4 a taxi 

±V> (fl|x.t4\ Hl2,62=H62,12= 0. 5 mW) o 
[0 0 2 2] Z<Dft&m&t Lt, A— Ft4, Bt&afll 
H i * t i H i . j * 4 If L i , j * X » A * 1" & ft t> *) 

naffi^ i j t x \u 

ffiffiS!!^ (tfllx-tf, (1) CJSIt*><?>-* 

n ) KJS C T Offilt* WJSi" * H i * fctt 

Hi.ji»J:U f Lu*tt*LT&jaU T^t-v^ 

[0023] *3two$mj&mK&^r, p c i a, m 

ocD«fl, flIAtfP R 6 ^»fC**»-&Ktt, 

1"4 0 -f-c^pc i 2 -=>jei_t<ofife<o«a* p 
R6is4r/AP7) kmmzmm-t-&&9#&.ztztz 

C, PC 114, *<0lo©a*7fc (PR 6) ^©a«R 
Fit 13T-17T ( 1 6 T) ^SUO^-flX^ 
fRFgf 1 3 R- 1 8 ROV»-f*t*» <«x.»i\ 17 
R) ©SfCtKKl^f^L (**K«Ktt#L) fcv* 

i^tC, f©P C 1 Og-fl^ £*j-J£>1~& Ll2.62lw«E 

jE-t&o PC Hi, ffeO«flPR 6tf>3£«RF« 

(flx-lf, 1 6R) P C 1 (DM-5-Lfcv^UOR F 
•ff-f- PC3tDC5<OHoM) (OS-fitc* 

KftK^Lfcv* J: -5 K, fO«SPR6 0«fil*i 
L 62, i2Kj£E£ 4v* c 

[0024] hi 3 ii, #3§g§<o* i n%mm<o&m.m. 

<D%WL i kfy\7r--tZ>Wi-£%>Z>o H3 1CI4, * 1 Oil SJII 
gfl0tS2 Wf»$g^a^« 2 0 t * 3 OflMMD&K 

S3 o t^-^n ^ ^igco^-e^ii^sttTv^o Sio 

ttaM&SSK 1 0(2, faRtflU 1 <oy- F7*7?I^- 

v^-;u3>-tfi-^ (pc) it*ot, mm^Mvm 

(supervisory and control) mtoiGtrm^rfemUi 
fcliyn*7t 1 1 fc, 1 oOifiEWfcfca«» 1 2 

t, ^i&ffaif (pdc) i^i^iMEiM 
af»i3kt#t4. -g-oif-sr&ss&ii, CPU, R 
o M£ 4 R a M*raus S n z> p c <oa-£ wits&g 
we**. m2omw.mmi&w.2 o»i, eix.»f, m 3 o 

BIJOPC3, « : f-#i|*^e>PDA4 £ fc»4*BSffil«lK:« 

8sjifc77? ->5 'j*Mf*9Tt 4 <, a«^m 

WM*ffifc*tr«-^&a*P2 lt^4<ttlo©fiK 
I*illfta€ffl5 22att4o #3 OtiMMLS** 3 0 
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ti, fllilfPDC, PHSitttCDMA^T**^ 
sJMVh («x.lf®l©AP8) r* 1 ), ^7GiS&*** 
a«ffi3 2 *#+*o 5Sei»fel*a«Sl 2 , 2 2 »4, 

3 0*7cffi;t! 1 mWfifr 1 Om^ESIteHrtwa^^^T 

a*©pcfli«ia!a»i:ttBmioaflrEa«u*«t lt 

•^IPC10 t> «2 0M«i8ftLT^f 
IRPDA2 0 fctcov»T, JJJIT, £©fgifc?£II*8£93't 

[0 0 2 5] El 4 A, 4BisJ:tf4C, H5*J:« I BI6 

t±, *&wiz&.o. a«ife««i»«tt**tr«**a» 

11,2 1 iJ 4 t/*R*a«» 1 2* 41/ 2 2 iz±^xm 
LPS <»fr<fc) l-fc^HfriWH-**:*^ W©y 

20 & 0 f 1\ S3#4r/m A*#JSLT, ^lOltftiQs 
S3lffi-C£*PCl 0**, *2 0flHt»a*Eirc*aP 
DA 2 0 k<Dmm*te&-f Z%>^^X?&Wir ho * 
r 7^3 0 1 K43V»T, PC 1 O^ffjaaffil 1 «i, 
f-?€IOit>!)CPDA2 0iO^»3Sri:*Jt*Offl 
Jffl^n^A, SP*>, ^f>*i-^ to do 

7-3 0 2 tci3v^-c, P CH^ffiSfB 1 1 ti, PClOi 
P D A 2 0OW-C7'- *<E53!£fT-9 ^toO-ecOjgftl?*!. 
30 fzT~?V *r~ -> a V • ^°^7 A (7*- ^ ra^7*a 
A) (O^^, Jf;l«©7'n^7A^#t£^7^- 
^^L<«4?55fe*ST Kl/Xf*>f>, aHffi#tSS#P 
DA-eab-&t*U»f-c#So ^T^7'3 0 3 IcjoV^T, P 
Cll^aSC 1 H4PDA 2 OKfrH-af-? • 'J >^ 

^^-ga^s* ( 3 * * -> a > • ^ ^ ) * p c an 

861 2 4*^1-^0 
[0 0 2 6] 0 4«V>t, PCSttSl 2 

»4, fi-^j&affi 1 o»«l««fiR*t=JS#Lr««lf* 

fl|-»*ja*«ST KU^fit^PDA 2 0^a«SB2 2- 

40 ^-ei-^o ^(omcop cmmui 2<75^«m*ti, »t 

L<»4»«»*D)W«»0*l"«^Hi*L< tiHi.i (^ 
Tv #CH4v^) (ffilx.<f, lmW) U«4 4dK» 

5tL, *©fl&, a«**«»«5a««*eBUL4v>*^ 

J4^3e-C§*^*^«4!Sa«*^Hi-cad1-W4*4 

< , mam^m&vmmu j ^ftje^* 

S^Hi.jtcfgJeLrt iv>o fOftftt^Lf, P 
DAa«fflS2 2lwW-t-*TWEl<0«**7^Wl" , «^H4 
feJ4Li.j (00*14, 0. 15mW) \Z%Z, £ *> izfrti 
ZWifcLXi, 4V> 0 ^v^T% ^f'7-/3 0 5 1C*V^T, 
50 *-<D£«R#flr£ 4: PDAa*«B2 2«*» 
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J^*PDA«^«k3»2 1 PDAflTfrjES 
f|5 2 1 Ji««E*©**fcfc£LT*«lfRr«:PDAa 

PCdi-(lg|51 iWB#c7)PDAii€SB2 
2 0jSfll*iltt, PCa««l 2iW*0»S!-CPDA 
e#T*lif LB4L.T i < , -?-«5»4-cfc, 

fiffi2 2c0^fffm^l^^^^PS1--S.*-^l- ! b> ) »4 
L< lia«ffi?0»§»«O£l^;VH (01x.lf, 0. 5 m 

w) k** *d KKje-**^ pca««i 2k*n-* w 

flNl<o«$^T^Oi'^;i/H3 7tliL 0. 1 

5mW) J: ■? KffcSeLTfc iv»o £ BtnpfS 

■Sg-oaflSKi 9, ^> Y's^-tKIStotzZ-oomiStW 

1 2 33irj f 2 2 coWtO-T-*-^ • (SCOSt 
liACL'J **?|2:Stl-5o ^f7^3 0 6K:fev> 
t, PCa«SE12li. PDAa«»2 2tf»5,3MMTO 

pcflng-aa«i i i=r-^a«» 

*v»T, PCft-t&SSBl 1 tPCII 
B5 1 2 (±^7 7 7*3 0 7 SrH^rt&o 
[0 0 2 7] Z.?V73 0 7&i.Xf?> 0 81i£ i*6T 20 
(ftJSfi&fc) *UPC 1 0iPDA2 o<ofgi<v-r-? 
assure* ^7-7^3 o 7Ki3v>t\ pes-?- 
staasi i i±, ^.-7-vj.-;v, todo, ttff. 

CaffiSBl 2 It, fOi o fc#5e<7>T'-:5'£PDAaii 

T, -7-/3 0 8 i:*^t, PDAa«£&2 2 (i^O 
f-?(DSfl*Mt*o ffiU ^f7 7'3 0 7i:iJV> 
T, PCtf*a«] Hi, -e-<0#3cr»-^<D3l#<Oti 

a, as*) (pda) t fc«a«^'f ^»©«»7»-^ 

4-a*r*-<&i dS&U 77*3 0 7 Ki3V>T\ -f-W 
R*KIS*LT, PDAflt«i»2 1li, 
*Lfc*©«&?~-**PCa-'§-4&aSBl lCPDAii 

as 2 2^^^? cmmu 1 2 s-^LTaffiL-ck 

*T 77*3 0 7*iiO f 3 0 8 K33V»-C, PCI OiPD 
A 2 OWHOf Wf-?eS©»Ht, 2owlfgi] 

2 ^3 J: 2 2 eOH-C^V- h f-XStSCi^txy- 
• 3V^yg 7 h • HiXO-; MESIftf] 

ft 7°n > a ;v*«H=jf S firafllW*** 4 agffi ? n 40 
&„ &KPDA2 0*?>PC 1 O^IIt^lf-^ 5 

pDAa«as2 2&3.v s ?cmmmi 2 ^ttpci 

[0 0 2 8] ^-f f 7*3 0 7»=iJ»t-6'7'-^aSflroJ(| 
Xf 77"3 0 9 KiiV»T P C£>a€#c$£M*tL 

f©? -f 5 >^tc4* (procedure) tf'-k^M. 
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7 7*3 1 0 4rHtf Lfcft-C^r 7 7*3 0 7i:R4„ *r 
7 7*3 1 0^it*>:M 5 >^*«i, fflx-tf, «*0«^T7 
7°3 0 7 PCa««i 2 i:i£T-*-?ii£€<a 

H*feo*c«< *4 5 >yt U 2I§OT^ 
|J@^7-77'3 1 QfrhXT- 77*3 0 7 IZ^o JtfeWgf 

li, JRXBftK0|;t:i? 3U><aBWflHTf&£LT<) i <, 
f fcti, ^7-77*3 0 7£ iWf7 7*3 0 8CJ34t& 

[0029] ^T77*3 io i:isv>T, p c n-f-i&gSB 
i i mm&&Mfflwt&) ii> pci oi*iosu^*Ma 

mUl 3 ORFfi^O$fi»:f *4-4x.4v» 1 ^ , PC 

i ooaoran 2*5*0*1 3oa«*»*r«aL-c«je5>» 

K*&CTPC*«a««l 2 0a«£'4£Slirt&o * 
X77*3 1 0 ©flMB^S 4 B»:^SilTV>6„ £-f> X 

t-7 7°3 2 oicfcv^-c, pceti&iKi i <affKA 

«I»«II) PC 1 0 F«3<OgUOa4Mf 1 3iC*H-*>« 

5|3Jl*«J!.iiS*t&^^-5^) i^«±^-<Da«851 3tf*S 
«*«*itfc«««-*4* Sr*!l«fi-&o 

$^K7f7y3 2 1 tcisv>r, PCi 
■>H6S»1 lttPCMBl 2<oa«****i«U^^H 

-g-lHi, ^Iffiii, H4 B<D^t 7 7*3 0 7tC^oT7*- 

[00301 B4BWf7 7*3 21 icfcv^r P Clfi 
851 2<D^^Sll/6 J «^^^HT-*)*i:#iJ»f?^/i^ 
Kti, ^Xf77'3 2 2tCi3ViT, {f ^rfeM® 1 1 
14, ti)'^^4 J OT7' , ; >r-*s a V • /o^A 
7>-^ 4 !t<47 Kl/X^) titli§«L/:f L < 

<ietts*tTv>*a«*¥«»o«»* * 7*^o«tif-* 

M«f*»PDA2 0ifctt*»PDAa 
m§B2 2 4»ifi««*ffl**»^v*> (7**- h 

(^ijx.tf@3 CAP 3 O^^Hl^a^ffflaiigBS 2) 
#«l±^r 77*3 0 7iCg|&o ^-*t**fifg«l 
*ffl«-Cab*«^-»C»4, *T77"3 2 4tCi3VT, PC 

*) S-3t!J3-*^$-*Afci«)t=, •fH-f-toSSB 1 Hi, »ft 

ffi?«S«3«Bf - ^ P C lOitO 

L (^Jx»f> 0. 1 5mW) «rftjei-*o -f-Offilta, 

3. - htk i o r a««*«»oa* 4 ^*iS 

^WkmWM Hi, 7'-i'Sr^Lr*fe««MiP«**^L 
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Tf Oft i (4 T > X -J- Offll § # £SSg L * L 
(0lxJ4\ 0. 1 5mW) CH&T£-*£o *-©ISt> fc^r 
&B8E1 1(4, S55fc<OJ:yKLTK:£Sitfc, 
-y a > • 7°n^9A fc»*T Kl/ 

to * ■f*nm#r-9 t&mt&mmm 

13 1 onHrPHl&fttt htiX^hfrv ?T y? • t-7 

^fcSfcli*©aaffi#«Sf©«f&7*-**t>> *T&* 
a^ffim^JU^^Li.j 0. lmW, 0. 1 

5mW, 0. 3mW, •••) i&fe-tillS i V>„ 

[0031] — ^ xf^ys 2 o ic^v^tsuop ca 

•fsS& 1 2 * »ftK*«t-£« L » v» 4 (4 **t#« 
^$jxTV»*V»»^»4, 7f77"3 2 5»Ci3V»T, aa 
m^ftl^H, (SfcttLl, L 2 ••• i 7^(4 L n ) #> 
SfcttJlSl^^^H** «H) frZifrifimW 

ztiZo *L**ft wo^l k it , p cm-f-iasigB 

1 1(4, PCaaSBl 2Ki*a«Ofl|!Bltt*rJlS*4 
(#1 x. tir*- ? • 17- • U- h £ft< fcfcU, 

7.7 7 7*3 2 6 (C±3^TP cm^mU 1 1 I4P CM 
SI 2 fcjSfcmSfcfc^^HCK-f- J: ft 

aaaaoa-frfcraafc, aaffi^aaKistraaa 

WfcHi.j («x.(4\ 1 mW, 0. 7mW, 0 . 5 m 
W) £&£LTfc4v> 0 7>777"3 2 4<D&, 3MII(47. 
r 7 7"3 0 7CSi. ^flfclSSLT, PCaf§SB12 
(4, ^(fW»gfi««£:> 7Vr 

U^;VH («x.tf, 1 raW) KR1- 0 3MUH47, 
T 7 7*3 0 7 KM£o 7,7 7 7°3 2 5 d-fc V>Taa*2j 
riM&l'^^fc^a-g'Ktt, #111^77^3 0 7 izm 

[0 0 3 2] mmt£&MlW<Otztt><Offl4 A©Xf7^3 
0 9*3 XT/XT 7 7*3 1 0 (BP^04Brof77"3 2O 
- 3 2 6, £J:ir«TKW+*»jfrtttt»«rttf>BI4 

c) i4, xf7-/3 o 7 <7)r-?m ; §:mt&ft lx m 

7,7 7 7*3 0 9 454(73 1 0 (BP*,* x ? 7*3 2 0 -3 
16) 14, 7,7 7 7*3 0 7i?4tf3 0 8 lC±J»t<&-r"- * 

[0 0 3 3] P C€^a«P 1 1 (41114 BWt77"3 

2 ot*(4Pc i ortojgooafliai 3 <^mm- «t 

Sl4r*!lfrLfcj&«, * ©ft#flD£©H 4 C -Ctta-dSE 1 3 

<D%mm^ n m-t&o - oft mmi& k. ±5 v> r t4 , 
pca-saswi 1 (a«a*»ii«««fe) 14, -e-otwc 
12 4 A©^t?-/3 0 7<7?»F^(;, -toaawi 3©g 

*««w£aRF«a*>ttl8*c*a q d p5C <«*. 
(4, aattl 3<3£««-S-Of»-* -x9- • V- K 
ifcttflI«S13i:J:oTM (JCdS) SftiACK/ 
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NACK©M«) fc^i&JR* LT*5<o 
^7-7^3 0 9 com, 14COXf 7^3 3 0 U±5V»T 
80 ©aff » 1 3 3 C * 

7*3 2 5^il*, **.#««#*lfctt«fc*>* 
*-g-(4, ?t>C^f 773 3 1 Ki3V»T*0*««*fii 

H4 BMf 77*3 2 l^iatf« — PCMil 

£-K(4, a€^l 3^©RFft-*T** t *KWK4*^i 

[0 0 3 4] flSttlUs &KPDA2 0© 

7.7 7 7*4 2 1 (C*5V>T, PDA20Off 
«iaSB2 1 (4 PC 1 0 K**-*-*«HRR*£PDAa«» 
2 2 L, ^CV^ P D AaffiSB 2 2 (4^^H^^ 

?rPC 1 OUaflTfio 7. -f 7 7*4 2 2 (C*5V^T, PC 
a€§61 2 tt-5-«0«ft5l*«-^*S4ii"*^SfttR*Sr 
20 PCm-f-jStSSB 1 lCftftU *W*iBtS*oS^^lD 

fu, pca-5-jaawi i(4, ««w s ^r«rpca«» 

1 2(:«*&LPCa<ISpl 2 ^^L-CS^it^"«-f-«rP 
DA 2 OCafita-J-o i^(C4t), ^>K*/*-?K 
fo^P D A 2 OtPCl OOHO^fic^^S^&o 
7,r 7 7° 4 2 3(-^V^T, PDAaa»2 2 i±«a« : 'Br 

PDA«*aaiS2 lUtRUtHrRT* 
«#&1-&o 7f7!/4 2 4i:iv»T, PDAfifftaSf 

2 1 (4, ^OgfcfTOOSfcfcfcSL-C. PC 1 0CW 

■fi>r-?mmm$.*?DAmmu2 2 tc«#&L, *v> 

30 T-PDAa'(S§B2 2(4 7 , -^3l«S*«-t^PC 1 0(C 
a«-t£o 7,7 L 7 7'4 2 5 ^i3V^T, PCa#Spl 2 44 
f-^MS?*fi^*$fit4i:, PC«-f-ftLSgpl 1 
»w7*-^a«»*t«»i"*o 7,-r 7 7"4 2 6i**5V^ 

x, p c i o (om-^^Mn 1 1 14, j- ^ a*n*<os 

c07ii6(cPDA 2 0 tra«!*i:*3t*t)©ra»i7*n^7A 

^eift-rsc 7,7-7 7°4 2 7uijv»f, pca-wia* 

1 i (4, iijraL3toira*o»a-c, pci o t p da 

2 0cOW-C7-?|£i£&fH feJ6©-t<0ieM)$fLfcT7* 
40 .j^r--> 3 > . yn^7iH, aa*#«ff**PDA 

-C$>^> tJpJWf LT t 4 -f-<0^, PC 1 O&i-tfPD 
A 2 0 ©?-JW{4, S4ACO^f77"3 0 7-3 1<) (® 
4BC0^f773 2 0- 3 2 7 f 7tJ4»«-fi«llC® 4 C© 
7-r 7 7*3 30-33 1) tJlffti. i©^#. PC 
flfWSl 0 14, .taojaftTKl^Oftfc^KPD 
A 2 0*»*?W««R*«-S-oa«7CT KV^tlv>4i 

[0035] p-DA«-e-jaa»2 1 {^^.wmm. 

so Dg) f4PC«-^^iia 1 itsc»S-eiS<oM»2 
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2<D^«ailSrH3£LT<> J:v>#, PC 1 0 *», PDA 

2 0 Kffc^LT^oaflMsftfcWJIS-frT i £ 
tc, PCI 0* ? PDA2 0i:-?-©M^ft^PS?t* 

7 7' 3 2 2 K.fcv>TafI*§¥«flPDA2 0 £ (i CD 
ailSB2 2^aS§J5t^ffl«-C&4 tmMLtz%i&lzi±, 
PCm-^mmUl 1 14, *r 7 7°3 2 4 £Hff-f4 t b 
<i>(^ @60^777'5 3 1 K£v>-CPDA2 0i:SM 

I;* £®u^;vLj,iK®T£ ^4* 9 a«SU 2£^ 

LTg*t^o 77"5 3 1 C^^T, fi4§£E2 2 * 
^L/c^Og^CD^tCJfrgLT, PDA«-f-^a«B2 
1 (iPDAii^SB2 2<D^«m**fil^<;VLj,i (fll 
x.tf> 0. 1 5mW) C:©-F£-££o ^©t, ^JdliiH 
4A<DX777"3 0 7 KM4 0 ttz, g]4 BWr 7 7° 

3 2 5 KjS^TgMS^&V^L iWSft^^ 
KtiU 7f7/3 2 6 £|Wrt4 i t i> tc, 160^f 
? 7*5 3 3 K-fc^TP DA 2 0 £K l""«;l>H 

(^Jxlf> 0. 5mW) daHSBl 2 ^Lt 

g;£-f4 6 7.7- ^ ^5 3 1 -e<DH*tClS^L 

PDAM-§-^asi5 2 1 &*<7)mmu2 2<o^mmti 

*lSl"<^Hl:±ft$t4o -?-<0&. 3Mflil!4 Aco* 
f-;7'3 0 7 tc;gi4o 

[0 0 3 6] ±j£coi: o EI4 BtO^T--^ 7"3 2 4 t 
fc»i3 2 6 K£v>-C, P C^-f-^SfB 1 1 tia-dSB 1 2 

mtZ^hS-oft^-the Ml (A) £J:l/H7 (B) 

^js) ^^s-t^^-g-o, pcte-f&asn k a^ 

1 2 rt<0-^-^/<> KH-§-g&6 1 , MB <R F) §K6 
2, i3J:0 f T>-r'tlc*t'g-^tL/*-BT^«^tf 6 3 0r B ^ 
Str^^fLtv^. 07 (A) Oflf^T*ii, 
HS&l 1 *^-^/n*> K«-§-£B6 1 i:»LTs bISEM^ 
§1 6 3<7)^3E3jE^W^1"-5> £ 3*-*U Kit 
-g-gB6 1 6 ^^LTpT^«sIS6 3 

MZm&tZo 0 7 (B) Ofilj&TIi, flfffilffi] 1 
^Bm«*f!ftW«-«5- 6 7 ^tti^LTBj^«sf?6 3 <D 
Itl^tSSSt^. 17 (C) Wf&SiTli. 

asm i 1 2 i^^lt, teiiaas 

6 2 t:^<oaHHtigiHfS6 5WflJ#^p^1-^> i 0^ 
U *«S6 6 2 (ifUffll€-?- 6 8 £?>LT-€-<75jiHH£ig|I 
If 6 5<OflJ#£p4rt£o 0 7 (D) CDfltfifc-Cti, T > 
•r^P^ffl*-^ftWffi-t6 9 £«*£L-01 1 »7Vf 
7-1 1 4<DflJ# (ftS) tISSSti. 7>ft« 

< i- * 1 5pj»**is* u m<-tzt mmm^-r 4 „ 

[0 0 3 7] ±S<73iWfc®Sfrfi, RFffTiSrft^ 

$ * 4 tz <6 k % ssflrm* * itfttt k u^Hi^ « 

LfcfMfc if USE 1 His 2 sc. 

■f-^4^:li«il»«**^LT, a«86l 2K#LT, 
08x.tf^ Hi \Z7fiLtzS. i &l5(?7k¥ffiftT-I]|£-f 4* 
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7 (D) lc^LfcJ:-5K*-**fliv>T»££-£Tfc J: 
m7 (D) K£v>-*\ «-§-MSSB 1 l#7>ftS 
8i»It6 9S-««LT7>ftl 1 2 5-iI^P^-r 

4c pca««i 2oafit««7>ttit'«)ik«sii 

tRFf^ SE*DOE««r*i-ftWH:PCO«fc<OPC 

+ CfrfSJ) *SElfc**4. 7VTtOSfitt#f 

WcTfeD, fflitf, ftjSOS-ClifiJ^^O d Bt 

¥«»oa#»* t ««Lfc««**#- 6 5 d BmT* 

o s a«***sa«»<&*/h*«**a*- 7 o d Bm 
^*>ofci+4t, aaa**, pcrtosuoa««»c«- 

1-*RF«*T»«-*fe1-*l<0K*-©T + 9 OS 

a«**«»K*©a«««>s««a4:»« 

20 S*r, *ai»J:W#A«IBa*r 

[0 0 3 8] H 8 »±, 2 0«t^80#M 

4o *l(OtiSWISfil 0 t « 2 coif Wft 

S^S 40tI3 <om fg«ia^S 50i *«^n j^flo 
®^T*^$^TV^4o * 1 Oflt *RfeS^S 1 Oii. MS. 

ifnoy-F^7^spcit*ict, a«e««u« 

30 »1 2 fc> *- K • ^'f 74>lo<o*MfcLANa'lR«Bl 
4i:^*1-4 0 ^2 0«^53 i S^S4 Oli, CTxif®! 
OHia«»f-f Vtfrii*? (DC) 5t*cTfci 
<> a^l£^flJM*l«g^*1-4«-§-«! : S®«E4 1 t'J>%< 
t t 1 ooi&EKfeMiaflMM 2^tti. * 3 Ofll 
$%Igg5 0I±, 91^611 CO^L AN A P 7 T 

*»k afliiE««itP«i6**i-***fta«5 ii^f 

^ ^jVte^L ANa^fU5 2 i «-*i-4 0 iHLAN 

I EEE 8 0 2. 1 1 ft«i:{S -5 ^.^^ h 7 
AMHfcl***, DBPSK*fc«D<5PSKSE««r* 

[0 0 3 9] iiT, v^^iLTcoy-h7*v^S!PC 
lOt^lz-'/i (DC) 4 0 

Ali, *^0^1C^^> 18©flf)illgfl lis J: CM 1 

m^^sm^m^yu-^-^- hr*^4 0 pcio* s , 

DC 4 0 i:Oaf*H*SUDC4 Ocof -f v^;Hl« 
50 IciJ^T, PC 1 0<D«-taaffil 1 t±, DC4 0^tj 



(10) 



812001-345756 



17 

7 0 xnyy&imW)ir2>o X-tv77 0 3 \Z&^X, PC 
ff-^#kS§B 1 ltiDC4 0 IzttlrZf-* • U >^«3K 
JJ#*PCa«»l 2^tt*&i"^o ^7*^7 0 4 

v^r, pca«»i 2&s pcm^&m&i lo&mw 

**ciB*LT«*9f*«-&*DC4 0Oa*»4 2 ICS 
«1-*o ^WPCifSl 2oaflf*#tt. »4L 
< tta«»*DlHtt»^*!^^^H lmW) £ 

d iC8£^i-^>^ DCM34 2 fc**1~*lWiatf> 
»ttii*7B#OV^i'HSfcliLi,j (ffllx-tf* 0. 2m 
W) IzK&Xilz&fcLXi* X^o &v>t\ Zf-?77 

0 5i:^T> *oK*«-8-*S«1-&t. DCMS 
4 2ttft****:DC«*«a«5 4 1 fcttfc U 
*0*«^J6*LT, DC«*»3»4 1 WtDCa«» 
4 2*r*LT*«m s 'Pr«-g-*PCa«»l 2t»*Lil 

2i3J:£fDCa{iSB4 2(0HO8I^il^ii 
&o ^T77'7 0 6 Kj3V>T\ PCaffiSBl 2l*> PD 

ffi i tc**«pTir***"r*o 

[0040] ^7^7 0 7^^7 0 8 14* k#T* 
UPC1 0 t DC 4 OOBOf-^lStflT^ 
-So ^7^7 0 7 1:^^ PCitftlffil 2li> 
«««^0*«KJS#LT. DC4 0C»-r*7 r -^3S 
>fgg;fc£P Ca«S6 1 2J3«fctf r DCa{IS5 4 2^r^lt 
DC4§-§-#k§S&4 1 uaHg-f&o 0 8 K*5V> 

T\ DC«-f-MaSB4 1 iix DCa««B4 2 «r^LT7* 

^ v*;hs«x-**pc i o^a«-*-&7 sr -^a«*r 

ggiSi-^o ^7^7 0 7 Ki3V>T, amSBl 2*4 -to 
Iftf-^<0§f*Hj6t^o lit. ZsTVfl 0 7 

isv>T. pc«-§-»s3*n ^oik^x- 

C4 0I4. f OS* S ftfc*Oi*f - ^ t P C 1 0 t: 
i£H1-&o Xr7"/7 0 8^J:U f 7 0 7 fci5V*t\ PC 

1 0 k DC 4 OOHO^O^-^egOjaWUc, 2oO 
aflSB l 2te£Tf A 2 oi«-ey;v- h * -^SMfrKtSEo 

[0 0 4 1 ] ^f77 4 7 0 7Kim&7'-*2SS*0»B 
pa^. *x y */7 0 9 K#v>TPCoaM#^££t&L 

Pr = (Pt-Gt-Gr-P) 

:o*«»t4t, KiKdJi^o* (2) oj:-5kse 

d= ( (P t • G t • G r • A 2) 
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*flS<7)/^^^t7 7 , 7 2 0^1^ At v -7 7 2 
K 7 2 4, 7 2 5 Sfcti7 2 « *lilfcft"C;*T ? 77 
0 7*:S4o *TV7*7 2 O^ilif^OW S >^^> 
@4A07f 7y3 0 9^^T7-/3 1 O^jltf?^ 

[0 0 4 2] #V>T% 7sTV~fl 2 0iiWf^7 
2 1 Ui5^T N M-t^aSS 1 Hi, PCrtOSUO^«L 

10 7 2 0K*3V*T, P C 1 lti. PC30M 

itzi±*<DMmUl 4US««ft?nf:tli: 

»«Siifctt«»c*4»-fr^tt, ^{^7 77*7 2 1 
Kj3v>T\ PC«-8-»a»l i*4PCa«»l 2 0£M 

l^/l/H"C4v**^K*;j\ 3MSI*Xx v 77 0 7 UgSo 

[0 0 4 3] P C 1 0 14, DC 4 0 £**fcteO£fl|* 
20 ji!iIgiOiSf-^i> -e*tfeoaffiHI*6^0*Jjiao 

£*l*U*J:v* 0 ^ r-Cii. PCM»12*tDCa« 
flU 2^*3 J:^DClfS4 2^PC3fl»l 2— O 

PCamSBl 2 0MIS«l^'<^Ht***^i: 
14, ^t7-/7 2 2i3<fcU f 7 2 4 Ki3V*T, DCa««S 
4 2^^^^it7t:RF>(i^-OPCa j fMa51 2 KiStt* 

1T*4DCM»4 2 0BE»0»«m*H 1 i:*fe§61: 

7 7^721 ^^v^»ftoa«m*"35^V-^^H-C*& 
ift^-iCii, 777^7 2 2 Ui3V^r, PC«*ftl8l 
lii. PCMSl 2 Ki3V*TfcfflS*ifcDCa««4 
2 R F«*0*«tt»k lt§ftJMP 

r ^gE^4o ^777'7 2 3 Ki3V>T, 1 1 

40 li, ^$flH33tKlO«ff* <1) iCtS6oT*05& 

iiJM^DC4 o$r-o^]*<i^ft»:L. -eo* 

[0 0 4 4] 

»1] 

/ (4 7T d) n ( 1 ) 

» [0 0 4 5] 
i&2] 

/ P r ) Vn/ 4 7T ( 2 ) 

so fy# x a p t iia«ffi?afio*o«so^€mtj 



(11) 



2 0 0 1 — 3 4 5 7 5 6 
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C 1 0KHv»-CEtt$fLTiJl9, P C 1 1 U 

»ilE1t*ftTv»4a«ffi#«S0«S* 4 7*©*»f 
n»4*&-C, IS$Briin = 2 "Cafe***, *7-r;*gt 

CT BlgS KK5c$ il* (J£lTTl4n=2 0 
[0 0 4 6] fl*tfDCafl»4 20**SfllAi l - 

6 0 d Bm, Gti3J:O f Gr = 0dB A = 0 . 12 
5m (2. 4GHzf) i">-* t, 1 0mO»* 
f4P CmmUl 2 <D&mW,j3*P t = 0 d Bmi-f 
H***4o fllx-tf, d = 3 m<7)&<£l±P Ca-ftSB 1 2 <D 
a«*:*7J4P t =- 1 0 dBfJ:v>, iOi^lcPCa 

««i 2 ostsjiiT?*^ isuop cartas 1 4 

<£>R F«*<0**^©T»*«ltll1-.& So 

[0 0 4 7] ±&©J: ? K*flrRF«-5-tt»t LtSfl 
«**fflv»* -^7 2 2i3J:^7 2 3) ft*? "9 

K, PCftaiail 1 14, HI 9 C©^f 7 ^7 3 2 a 
XV 7 3 3 K^$*tTV»*J:-9K, o p c affffi 1 2 
K4£»t*, DCa«»4 2i»f>BEfll03Sfll**rai«$ 

itfc r Fflre-<oa*a * t tz itgmm^&n. m 
mr-? • 3.=7- • k ifzitpcmmu i 2 &h 

DC 4 OitmmZtiZ ACK/NACKi tz{i-7-9W 

««) , £&fcUL, fOS 
^M-^B^Ki-eogt^^^t^i^^pca-fi^l 2Kii 

»t*^ri64fiasfli**L*tt-«L-cpca««i 2©i 

[0 0 4 8] 119 P CateSBl 

4 »:Wt*RFflHS-T»*-*4>***fcK)»=, Xf^ 

7 2 4 K:fev»T, m-%-$&m&l 114, 0 7 Sr#BgUTSi 
WLfc4 9 K, f*-^«*t*Lr*fc*±«|«fl|*S-^ 
Ur^|ffi«*S-^U^;uncfiT$**o a«SBl 2 

(4, «i»in»rjt**#»«*, &«igi|>if§w#, t>x 
Tfy#*fci47>xx©fa£«©a«&#s-p£LTa 

4£ffifc&, 3MK47.T 7 y°7 0 7 
[0 0 4 9] P Cfc©j8y*>*|f*a«»l 4 

«-&t4 777 2 0) , ^7777 2 5^^^7 2 

6K43HT, PCI*»I«51 1(4, PCaffiSBl 2C 

i z>mm<Dmm&*ns*> 1 2 oa«#sg 

Sr¥iJifrL, ^SKiSCTa«*ft*H»i-* 0 ^f77" 

720 K*v»rgyo'p cantti 4 ^.osstts**** 1 

ffft-^T a« £B 1 4 $ itfcttlltc K 14 , 

^7 777 2 5U45</»r, a«<0^«^^V^jUL 
(t^rt4H*5» KH) *>f-9^) ^fiJKSft 
4 0 f^il/^^LWft^llli, Xt v 7 7 2 6 

^rfli-s-ftas 1 i»4a^ssi 2ica««**msi"<;i' 



20 

<4, ffljurogNtsttttx*, aeJtiwn*. r>r 

l^^^HCIt. -e<0?£, 3MJH4*T7 77 0 7 KM 

v*«-&KI±^JEI4-?-<Di i^f777 0 7CR4, 
[0 0 5 0] a«£««J«l -XX 7 77 0 9-7 

2 6 (*j:cr«#«>ft#«*©S9 B^io f /f^(49 

Ctfctt9D) (4, H4AUov>TK«Lt«)tB» 
io K, v 77 0 7Wf-^aSfl|i:*firLT (ffl'B* 

«atf«-ClTfcitrfcJ:v» 0 a€K*fty»W/-:i60^T 
7 772 0-726 14, ^.^7 7707*54:^708^ 

a if & r- * a*«»7 t t f> u of vta s *t & < * „ 

[0 0 5 1 ] H9AOXf777 0 7*r*v»T, PC4f 

*»a«6i ii4, -ton*?*- pc 

a€SBl 2*4M.-CDC#-*»«»4 lie, i&O^Sj 

Dca<iSB4 2t=*v»r*a**Lfcs*ttiiifctt*« 

. . ^_ j.) frpcff-g-ftaffil i^a« 

+ZX 3 )W&LXi> J:v» 0 Xf77708i: 
fev^T, ^<7?S*KId^LT, DC^-f-toagP4 1 (4, 
Of « R Ffif«lCH t * f - ^ * D Cafflflli 4 2 

*4hLTPc«*i6a«i nca<iLai- 

7^-T-S.) o H9A<07f 777 2 2*4tF7 2 3(:ft 
»+*«9D«r#BR1-4i:, a«***rT»f (^ 

x 7 7 7 2 i ) , p cfit-f-jaaep 1 i<4, ^.x 7 7 7 4 
2{;^v^t, y-i- hv<y^«*ijtPCa«»oafll« 
30 *«8i LTifcliM*#t»OSf RF«***i 
LT<DDCa«SB4 2 0fHI*S'i5!^ Xf777 
4 3 KJ3V»-C-£<DDCaffi3B4 2 OSittti) t P CM 
»1 2co^4im7Ji:^'bDC4-Ot-C l O|g«d^l!Ji2E<7? 

* (2) Kte-aTW-au «t<ns*HSi-A*a4a« 

l*Li^Ut4v> 0 ^WftfilSiLT, PCfl 
■^®a«C 1 1 t4, X-T7 7 7 4 2 K*3V>T, 7 - 
7 ^ #n7tS:«ffi-^D a pK«>: LT<7)DCa{f«f 4 2©S« 
f-M7-'l/-f SrSE^t), Xfv77 4 3 Ki3 

40 £*fc;n£<0pca«si 2<&pca*«i 2<&a«* 

[0 0 5 2] *fe»=-€-0^#*Jftt LT, Sira9Dt 
#fl?.LTSiW-rst, PCflf«I»l Hi, 7.T7 7 
7 4 2 lc^v»T^m$fi^:7 -f - ZtitzDCm 

mm 4 2(D^mr-$' ■ 15- • u- h**i^#«Sf*3-c 

abSffl«4, Xf7774 3Ci5^t, PCa^S)5 12cO 

50 pc a«gg 1 2 o^««tj * * ott«r ©^«m7j lci 



(12) 
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4) o pcf-taisfi ni, ±a<os««-i- D a 0 

S^iSI" & <7?i: Lt, -fl 0 7 KiStt&DCa€ 

a 4 2*&£flLfcACK/NACK4fctt7'-*Si£ 
5*<7?S€tt« (WAS, **) *H9DCiiv»Tffiv» 

[0 0 5 3] PC«-§-iaa«Bl l(i®9 h<D*7-v7l 

2 0 -CliP C 1 Orttf>BUoa*«l 3 0>**fcfc 

staff l*:*, ^cDttmmfizt lt, m9BTiiam 

§151 3 *>5MM-5-fi* MUM"* . :ofttH*i:lsv 4 
Tti, PCli^&SSBl 1 (a«K*W«P*tl) li, * 
<OltrtC0 9 AWf 0 7 0»!Pifllc, -f-^affiSEl 

M-ISfC 1 3 OSIWOf-# • • ^ 

CK/NACKO*4«t) £^*>i|X* LT 
iS< D $f>C^f^'/7 0 9Oi, 1219 BK^£itTV> 
4i:-9ic (H4COi*kW*i:) * ^77^7 3 01: 
^V^TglJcDamffi 1 4 j^«»*3*tfctt»K**J&»if 
9 ^Sr JRIBf L> -t ft**Sa * iLfc#S3 K * v>*-g-»i^ f 
■yf7 2 5^m^ 8UOPCa««l 4 3i*»«* 

Bf1-4o ^tuPfr^i^^iSO (n=§-CS*v^) 
Kl±* 7^7*7 2 1 KMtfo PCaMSpl4 0§ 

[0 0 5 4] 13 WilSWSi 2 0 2 1 

4 0 om-f-iaasfi 4i£i o t m#Mm& 4 2 , i4 

0 8 KiStt*7»- 
-^^Sffit^^TL-T, 04 A~4 C^J:U f l29A~9 

D*r#RHurni9iLfefli*toa««i o t h*© 

^SIT* (HI 4 A<0^ f"V?3 1 0 BP*> HI 4 B<0^777' 
320-3 1 64fcttH9A-9D<&*'fy:/720~ 
7 2 6, * T 7 7° 730-743 K^o T) *S«iate£B 

3 0 8 Cl4iTCLtfcJ:^ 

[ 0 0 5 5] H8KiJ»t4fll«H6a*Hll 0O«tj41 

o#*jaa»5 1 i itrttiiL ANa*«B5 2^ 13 
is x vmmu 1 2 i it fg&aisg 20*1^40 

&a£& 2 1 i3 i Of 4 1 i3 i tfiHISB 2 2 is i 1/ 4 2 t P 
moMmr* (H 4 Ais <£ IfM 4 B , £J:CTB9 8K:tt-9 

[ 0 0 5 6] ±.&<0®3i$£TfmS<r>$mMBK&\,* 
T, ff$g^a«f?] 0, 20, 4 0iSit>*5 0 ©ait 95 
12, 13, 14, 22, 4 2 & £ If 5 2<D^<DHM(0 
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t>, *t»LAN APM8t*otUKlillO 
ti, »lOflHWBmiil0O*j(ai*l 2i3iO r l 
5,^2 OflllMBSS* 2 0 <D*i&aii§& 2 2 is i If Hi 

3©«#*a««6 0 («iUfsiioPR6) o*»a 

{§§156 2tf f £T-/;v- h *-*«»k«v» % **l-f*l© 
1> 2 l&XXfe llzXo-C^rtietMDM 

io » 3 eofll «feS^fi 4 0 £ fcli 5 0 (i&tt'ffcaif *B<?5 A 

p^ctu^ *fj&-*-**i©a«wi 

[0 0 5 7] H3<D*ife®!i-e«i, MM****-** 

n«8oo p c«*a«« 1 3 «r#tt*a<t m^tt^mm 

ti, ®8<0&MLA-NMmU 1 4t*ctt, 12 1 0 <0 
7;v- h 9-^«*tw«^ii«a««Sl 5r*otU 

4guopc*Ma«ffl5i 4 ^i«L ANa-dse t ltk 

20 mLtzii^ *-^S*t&PC*iaia*SI51 4«±, ®3<?> 

h *-^ja»»:fi£d*«ftafll*l 5t?abc»rt i 

[0 0 5 8] ±.ao*Jfc»«T4i, «#^s^*oja!g 
*MS»ateS6 1 1 . 1 5 is i If 2 1 c9^M^fe#Sr^4l1- 
4i*i:cv>TBMLfc4 , < ^K*a<i«^ii)Sis ± t>* 
MLANffloMMf51 2i3iO f l 3fl3aHI*tt 

m i o*^a^a5 1 1 w»^ifl*<o»STEa«i 

30 [0 0 5 9] ±aoR«t?li, ^«*#SrP4l1-4*l^ 
a€SEJ3 ± CTSflBM*©***- 9 *ix48U<0**a«» 

fc»±»»#a«<WWIi»**©ii , H-Ct J:v»t«>t UT 
KWL/c**. RF«-S-T»*r**t^1-i' l *^«Mia«« 

tmt:^-9 LRFm^w^^^i-^<ommmm 

[0 0 6 0] »±R91Lfc*tt«»tt*a!«±: Lr**f 
fetca^T, •ewgEJKiJi^^Ux-v a >ti^*#H 
40 ioti?>mt), a*#-C*ntf**W©«ai3J: 

[0 0 6 1 ] ttEo flfl«»*<0*at=IBilO««O**S 

(i) MieE««i««^si5»i, «riesij<oa'»a5^^i-4 
%mmm t ft&i-z> t # * jtaitriaguoa**^** 

soiassfi** 4 r f *^*»«riBs«oa«« 



(13) 



^2 0 0 1 - 3 4 5 7 5 6 
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(2) titriBe«fto«i4R«effi(i> tifEBUoa«»o*R*ia 

%amm$n tvim k * « a«« oasaaftaw*" & os 
ar Fa^^BJOoaatfeaa&sMoRFa*' 

K**a«»©**ia*««oa«*afrfiU'«/w::i- 

(3) «riB£««i««ffiffi2, friEsooafli»os«w 

(4) «rffiK««i««tfe«s»±, *rEHi©a«»©a£a 

(5) miMVLmmmifeMii. immmztitivmK.* 
*a«»©*«*as««©a«*fi=*p*?-4 £ # 

IffiKaiR S tttzVtm K ab * aa B * iff L r IME« 
(K*i:a#LTV»&»|OflM«jaa*«C, iO!giJ<Dffi# 

aaaacaawo^aasaaoaa*!* 

4t©t*4s «** 1 KEft©ilE«o 

i>®«R**qf«E-f *£#*^»i«ffB*2<Da««PA t e 
sa«^ e> <&aa r Fa-s-awEa 2 oaAffi«)iHAa 

£««©RF«-££igKHKttKT*LfcV>.fc-9K, BtT 
ESI 1 oa««5<0#*3l$««<D^«*^=Srev^;Hc 

(7) «lfEKaiW»««lfiBtt, IMS* 2 oaa*EO&* 

mnns i *>aa«©a«asa«*e>oaaR Ff^*« 

ftfE* 2 aa«ffi04n*a«tttto R Ff-tSfi:*S 
fticT^L&^J: o fiE* 1 oa«fflO*liBia*« 

E*4>3£«c 

(8) StfESSf- * UU ItrESUoatta&Utaoaa 

»*>a»a*a«a»&iWE* i oai»oi»as«i 
tcR Fa-s-caa sft-mtKa i ©a«ffl*<biitrEM* 

o) ma&mm&tmmi, aEiooaawoaa 
s^sic, i<ogyo««j0.a««<oa««w*fti»a*flr 

(10) I5E 1 o<oa«85<Da€*^* s > SUE 1 ocoii 

a»<o*s«asa«<0aa*i>is i ir/s fcastaR f 
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(11) WE£«fttt«P«tt«U. TftE 1 o<oa«tB<7?fe 

&3«eK> i«>giio«f«fea*«oafli«<o**a* 
aaoaafcttfcaas-sator**,, wjmuke 

(12) l»EP8t£^f UESU<oa€S6^^ 

aaawaaa^aa^fcoaaRFa-saMWESiioa 

io ©«SO««l^$««ORF«-tSfiHc|IStfl<)tcT^t* 

v»*3k, aE&«s*i£fta£*>&aaff<?>**a$ 

4, «** 5 KE«OE«*#o 

(13) itEPs-t^^T v-fM, mu^<ommu<om 

ira»«**ifctt«K*4aa»oa*afta** 
<b «>aa r F#-s-*«tirEguoa«»o*«iaft««o R 

F»-9-S«K*RttKT*L4v»J:^ C, ffrC«tt$it 
20 /u-f 4ii*"fi-tr«)0-c**. M*Jt 5 KEftoE** 

fro 

(14) «E*-#ti^f?7 , li, t&EBU<oaa£B<0 

sat o i ti ffidt n k *a 4 h 4 «« tew -r 4 &n & 
ftrEKttttfcJJrfc©^ s >m-^tJii^^tf 

tcofjbi, if 5 tcE«OEftji#c 
(15 ) tE<i>t*^>? 7*ti, WE8UoaAffi<0 
a£a«<0Saa-»SR**rER«tt*iJr5fcO* 4 5 > 

SI**5KE«<DEftii 

fro 

so (i6) WEPtt-r&^^f «rE«s 2 oa««*- 
aa«#«*»*>oa«R F«4g-*«tirE*2 oa#«o*t 

«aS««<ORF«-«-**.»i|e*»K ; f»L»v»J: o 

c iitrEff i ©aa»oa*asa««oaa*2j*fiu 

««fro 

(17) WEfiSi-SXr fltrE*2oaHSBO 

40 ten <oa«flsoiftaa£««^&oa«RF« 

**»«rE» 2 <OS'(sW<0«iit^£««<OR f a-*** i= 

(is) hue i o<oa«a<oa«^* ? . we i ooa 
«fflofttaa*««<oa«m* * t v/ 1 fc «*«« r f 

(19) WES««l«l«^ffl« S ^> KltEftttS tifctt 
«c**a««o<«l«3MWlo*«*3ti**-* L, 

50 T»ESfasit7ttt«u**a#»w*«a*«*oa« 



(14) 
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iafli*»g** t a* l t v» 4 su ©its«ii8i©iii 

Effc£>SSo 

(20) Dtri5E«ftu«*tt«tt s e. izmmm s 

(2 1) 1trE«iK£*i-fc#&K*&a«SB«&»&S4S 

«©a«*fl^ s&ku *rE»*fc**tfc*B»::**a 
MSB t an ltv»4 su «'it«toai6«oa«spoS'is r 

Fre^KSIKi£CTfH£$*l.* fctO-C**, if#SlK 
E«©*«o 

(2 2) 1tEtt»<3»««ttrtK*itfctfctt*KJ]"«8 

(23) ttrEa^coaffiffl**^^- h *m 

(2 4) DirEii«iMiff*tttt. «rs* 2 <DMmu&&m 
ztitzftmKk&tZiz^ *irE*i i:* 2 <oa«w<oa 

« 1 1 $ 2 oaiiasoa'di*^ t , ie* 2 warn sb<o 

ESUOlMWtta**©***^--* tizB tr, SJE»2 

(25) ffrE* 1 ©MBoaittBi', fE« 1 <oa 

(26) b&ess 1 oii»oa*«i* f , itrEH 1 <7?a 

**«a««0«*a*«*Ki»ta£«R FflH5-tt» 
11*312 KE*o«a 0 
(2 7) *frEBg«ftUtt«ffif^ UE* 1 <oa«»o*« 

ioguofli»i8!a**oafli»©«6iBia*fl 

(28) iitrEiiS2©afli«ofttiiaiS««*»feoa«R 

FATS-aWE* 1 oaiiSI50*ijt^S«*i<7)R F#^S 
$ 4 , KrESS 1 eaflr«B0*Rtta$e«l 
*» t> R FflrtO^J&TOE* 2 oaAnojftiRSS 

W*«2 KE«<&*61Io 

(29) we*i t%2<r>mismmm.$titzitztt* 
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(3 0) ttEftloaflffljF'T'*- h 4 fcli 

gB#^ii)#a^^ii)S*^ *»LAN***fc»i7 
h 9-*»»i;:iiS6l-.&fc©-e*4, 1**331 2KB 

(3 1) l»El^©lI»oaf«8^ ftElooa 

flt*<o*t»ais««*' h oa«**o«rEau 

io 02) itrE«S7 ? -^<±, iJEauwflMStoaatiioa 
fli«o*»as««*»feiiirE i -ooaMWoaaiiiaftfli 

KCR F«-S-raS«*<tT«rE 1 ooaflt»*»fe«rEK 
(3 3) HrEaita**^- h 9-^»**fctt*«L 

(3 4) «rEa««B* , rt)K**i.fe*fc«i»iK^tt ! a:*5 ? 
(35) itEas«*#* , a«m*» 

Ht*4M t^EttoitCe 
(3 6) f&Ea«E«*WP:/o$''?Ali, ttjE^Q-bv 
^K, KrE««SiLfc«ffilcjbsa«ffi<0«[titSlSIS:«« 
©aflMfeftiME"*-****^ «rK»«3:KfcttBK* 

*a«»*^LTirEl*f*»««£a«LTv»*8iio 
(3 7) S8EPSi-*^x -;-f\±, «rE*l«Siifc«® 

30 ic*4a«a5w*i*3is#«<oa«*#«:. s&k, w 

E*«Sftfctt«K**a«*ia«LTi/»*8U«5fll# 
^Sg«oa«66^ft^Sffl«IOS««-f-D a n SCCJt. c 

t, m&-tz>t><o-c&z, »*ast=E«ioEit«t#o 

(3 8) iEt-^t5^?7 s^kiwe*** 
* L ; MEHft-f «rE»K$*Lfctt»t= 

*4a«aso*«a*«*oafli*#*r, me 
««*itfcttfflu**a««ojiR«ias««oftfli«* 
ioa»»*^Lrf-^*:IEa+4^*ufe«i$ 
40 fift7yjt->3>, SfcttlfrEflMMLMHiafl 

(3 9) m&*-9-t*XTV?1t* *e>i:*rE««* 

u * *a«««ofc«a$«iitf>£«it **w * 

®KJb^aM«i5<o*iitsi3i^««o^«*#s-, 
iirESflt * fefcttB * ^ a««<o*»a6S««o*fli 

cOE««#o 

so (4 0) lWE««7'-yi±, «fES«oM«R«&S3t1loa 



(15) 
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&kr FH-E-ciangSftTiitrE* i <oa4g»^<b*&E£ 

««i»ati«K«#&$it/; tor**, iwiBtt 

OE««#c 

(4 1) *lrfea«SI : ffi«l»yn^9Aj± > UET'n-ty 

©aflr»©aflM*si^ WEft2 0aft»a&K£H2 

(42) ttrfB» i oaftKoflffttii^ we* i 

(43) we* i <oa<s§& oa^na*. me* i oa 
affiafttftasa-a* o»««*o«rEguo«««,a 
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